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[Document] SPECIFICATION -'Vi 1 - «. v t 

[Title of the Invention] Screening Method Using CD10 0 V -.. . 
[Claims] ■ _ . .. . 

[Claim 1] A screening method for compounds or salts, 
thereof that change the binding property between CD100 or 
salts thereof and receptor thereof characterized by using 
CD100 or salts thereof as a ligand. 

[Claim 2] A screening kit for compounds or salts 
thereof that change the binding property between CD100 or 
salts thereof and receptor thereof characterized by using 
CD100 or salts thereof as a ligand. 

[Claim 3] The screening method of Claim 1 or the 
screening kit of Claim 2 wherein the receptor is CD72 or 
salt thereof. 

[Claim 4] Compounds or salts thereof that change the 
binding property between CD100 or salts thereof and CD72 
or salts thereof obtained by using the screening method 
of Claim 1 or the screening kit of Claim 2. 

[Claim 5] The compounds or salts thereof of Claim 4 
that promote or inhibit the activity of CD100 or salts 
thereof . 

[Claim 6] Pharmaceuticals that contain the compounds 
or salts thereof of Claim 4. 

[Claim 7] The pharmaceuticals of Claim 6 that are 
antibody production inducers or, agents for prevention or 
treatment of diseases caused by abnormal antibody 
production . 

[Claim 8] The pharmaceuticals of Claim 7 wherein the 
disease caused by abnormal antibody production is an 
allergy or autoimmune disease. 

[Claim 9] The screening method of Claim 1 
characterized by adding CD100 or salt thereof, or CD100 
or salt thereof and test compound to cells expressing 
CD72 and measuring changes in the antibody level produced 
or secreted by the expressing cells. 
[Detailed description of the Invention] 

[0001] 

[Technical Field to which the Invention pertains] 



The present ■■ invention-- relates . to a screening method . 
for compounds or salts thereof that- are useful as. . 
antibody production inducers^or as agents for the . - 
prevention- or treatment of diseases caused by abnormal . 
antibody production characterized, by. using CD100 : 
(Proceedings of the National Academy of Sciences, of the. 
USA (Proc. Natl. 'Acad. Sci . USA) , \ Vol: 93. (199.6), pp. 
11780-11785, etc\) or salts, thereof and receptors . thereof , 
for example, CD72 (Journal of Immunology ( J . Immunol...) , 
Vol. 149 (1992), pp. 880-886, etc. ) . 

[0002] 
[Prior Art] 

• B cells can produce any. one of five types of 
antibodies comprising IgM, IgD; TgG, IgA, and IgE. IgM is 
produced first in terms of gene structure when the B. 
cells differentiate and first encounter an antigen in 
vivo However, the physiological function, of IgM is.: 
weaker than that- of the other- classes of antibodies.. 
When" the stimulation by the same-antigen continues,- the 
gehe is changed and the classes^ of antibodies: other than 
IgM are produced, thereby actualizing stronger: . 
physiological function. This^ change: in immunoglobulin 
from IgM to other classes is called class switch. ; i : ■:.! .« 

CD40 is a membrane glycoprotein expressed on B • cells . 
It reacts, 1 for example, wi th' CD40L' expressed, on activated: 
T cells. There is' 1 known to be 1 no" "antibody production, . 
class switch-, or vaccine ■ ef fect in CD40"- deficient mice. 
CD40 is a molecule essential: "for the antibody production: 
function- of B cells. Stimulation: bf: b.- cells by CD40 
inhibits- B cell- death by an'ti*- IgM. antibody . Stimulation 
of the B cells by 1 CD4 0 also induces production of various 
antibody classes, including IgM. However, it. is still: 
unclear how these B -cell - responses, are induced. " ■;/!'*« 

[0003] • ■* - ' '.. ? ■ : 

[Problems to be- solved by-' the .Invention] 

Controlling B cell ^death- a c nd:~class .switch .should * .< . 
make it possible to regulate B cell: antibody production . 

Epidemic diseases could' be treated effectively if it 
were possible to rapidly raise the post- vaccination 
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antibody titer to epidemic diseases; such as. colds and 
influenza where rapid* antibody .- production is required. 
However, such. a therapeutic method does rnot. currently ; 
exist, 1 It would also be- an effective means-: of- treating, 
so- called allergies and » autoimmune diseases if -. it wer t e. 
possible, to. specifically lower the abnormal antibodies in 
diseases caused by abnormal . antibody production such. as.: 
atopic asthma, atopic dermatitis,, rheumatoid arthritis,. - 
and allergic rhinitis.. ..However, such as a : therapeutic 
method does not currently exist. - 
[0004] 

[Means for solving problems] 

The inventors isolated: and acquired the ■. gene induced 
by. CD40 and. clarified that this molecule is CD100, . . 
Furthermore, , they elucidated that . death o|„B cell by : 
anti-IgM antibody can be avoided;, when , CpijQ.0 forms* . c ^n- 
complexes by bindings to CD72 on cells that have been ^ 
stimulated by activating, factors such as CD40, IL-4 or, ; ,. r . 
LPS and. -that: CD1 00 plays, an ..extremely important role- in 
inducing class switch. When complexes are formed by CD100 
binding to CD72 von B cel.lsr tiiat have been L stimula ted by ■ 
activating, factors' s;uch-, as;./CD4L0;, IL- 4 or LPS, cl^ssj; : 
switch is. [triggered: in :.t4iej: B;- c,e,l 1 s and ; : s p eci f i c 0 h i gh- , 
affinity antibodies /arex&tXQngly-. induced in vivo,, These 
facts demonstrate that- substances,, that — ijiduce^ binding of 
CD72 and CD100,, substances >:that substitute CD1Q ; 0 and bind 
to CD72 in place -of CDlO.Oi, su-bjs tances.. tha t heighten. » 
binding; to; CD72>by par : t ialrtmodi f. icatipn of,- the. CD100 
molecule, and CD.100^ itsrelfc jEUCjec e.f f jective . therapeutic^ 
methods for rapidly raising: thev.post-ya^c.inatipn. antibody 
titer against; epidemic ^dis^asjes, : .for example,, such as 
colds, .and influenzae; .^oH .y\y\ .1 : \..< ! . : ^ .-. • ■ . ; 

CD100 also, serv.esb a-Sr> ian:cjLmmunppotent iator against , 
cancer and infections. Substances that inhibit the:., 
binding of CD72 and CD 1.0^0/ also serve, as; effective methods 
of treating diseases, aa^s^ed by .abnormal -antibody^ o : 
production, such as atopic; asthma;, .atopic dermatitis, A 
rheumatoid arthritis,' and- allergic- rhinitis-, as - they are 



expected to inhibit only antibody production of activated 
B cells . .->:..•..*>. 

. [0005] ' 
That is, the present invention' provides : ; - 

'(1) .A screening method for compounds or'salts 
thereof that change- the binding property between- CD100 or 
salts thereof and receptor- thereof characterized by using 
CD100 or salts thereof as a ligand, 

(2) A screening kit for compounds or salts thereof 
that change the binding property between CD100 or salts 
thereof and receptor thereof characterized by using CD100 
or salts thereof as a ligand, 

(3) .The screening method of (1) above or the y 
screening kit of (2) above wherein * the receptor is CD72 
or salt thereof, 1 : 

(4) Compounds or salts thereof that change the 
binding property between CD100 or salts thereof and CD72 
or salts thereof obtained by using the screening method 
of (1) above or the screen 'kit of (2) above, 

(5) The compounds or saits thereof of (4) above • 
that promote' or inhibit the activity of GD100 or salts 
thereof,' '"' - s -'■■■-■■ s - : . 

(6) Pharmaceuticals that contain the compounds or 
salts thereof of (4) above, r; ^ 1 : ' 

(7) The pharmaceuticals of (6) above that are ■ " ■ - 
antibody production inducers or agents to prevent or ■ 1 
treat diseases caused by— abnormal antibody production, 

(8) -The pharmaceuticals 'of -(7) above wherein 'the* 1 
diseases caused by abnormal antlbo T dy production are ' 
allergies or autoimmune diseases, 1 1 - 

(9) The screening method of (1) above characterized 
by adding CD100 or salt thereof or CD100 or salt 'thereof 
and test compound' to cells expressing CD72 and measuring 
the changes in the .antibody levels produced or secreted 
by the expressing cells, 

[0006]- - * : - 

Specific examples of CD100 in the present invention 
include not only publicly known CD100 and salts thereof 
(Proc. Natl. Acad. Sci USA, Vol. 93 (1996), pp. 11780- 
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11785; Journal of . Biological, Chemistry , V.ol:.. 27-J.i (199.6)7. 
pp. 33376-33381), but also 

(10) Polypeptides characterized by containing, the 
same or substantially^ the . same, amino, ac.id sequence as the 
amino acid sequences shown, by SE.Q-; I,D NO: 1 or>. SEQ ID. NO: 

3 : (hereinafter referred- to as..CD100) or. salts thereof or 

(11) The.CDIOO or salts -thereof of (10) wherein the 
polypeptide is a protein, that contains; an amino acid 
sequence with from 1 : tp. 3 0>> preferably ■ 1 to 10, amino 
acids deleted from the,-; amino ■ acid sequence shown by SEQ.;. 
ID NO: 1 or by SEQ ID : NO : ^3 , amino.- acid sequence.- with , . ■ 
from 1 to 30, preferably 1 to 10, amino acids .added (or ? 
inserted) in- the amino acid sequence, shown m by SEQ IDNO: 

1 or SEQ ID. NO: 3, or tamino -v acid sequence with from l.to- 
30, preferably 1 to 10, amino acids substituted by other? 
amino acids in the amino .aqid sequence shown by SEQ >ID 
NO: 1 or SEQ ID NO: 3..;a 7 .o f'-CC . t : c 

.Specific examples of . CD72 .. in the present invention -.- 
include known CD72 and • s a 1- t : s . : . thereof { The Journal ot \ : \ 
Immunology., t \?ol^l44, pp.- 4870-4877 ;(1990); The: Journal 
of Immunology,; j Vol.. 14 9,: pp.- :: 8,8 0ri8 8 6 (1992)] . Mouse vCp7.2 . 
also includes allotypes such as Lyb-2 a 1 , Lyb-2 a * 2 , Lyb-:2: b =>: 
and ,Lyb-;2f; ^escribed r in : T.he *^ Journal, of Immunology, Vol. 
149, pp. 880-886 (1992). Further -examples of CDT^ : v, j;/. 
include:. IV _ St - j - Jm 3; • i : ' -vrtr '• v Z ' ~ 

(12) Polypeptides _ character Lzed r by ^containing the . ; r 
same or substantially the ;s^me ; aming acid sequence .as the 
amino acid, sequences ..shown ?by -SEQ ^ID -NO:. f 5;pr SEQ ID NO: 

7 (hereinafter re.f erred ^to< ^ais -^CD7 2 ) : -or .salts thereof .or . 

(13) The CD72 or sal ts^ .thereof of -(^2 )- above ^wherein 
the. polypeptide is a ; pro te ; in ^tha t • contadiis an amino ^acid 
sequence/with from 1-. to^ kOj, ipr.ef.erably, : 1 -tp-5, amtnp . ; - 
acids, deleted, from ..the ra%inq j: -apid .sequence, shown by JSEQ : 
ID NO: .5 : or SEQ ID NO:, -7 .amino acid sequence with from 1 
to 10, preferably 1 to 5, amino acids have .been, added- (or 
inserted) in the amino acid sequence shown by SEQ> ID NO: 

5 or SEQ ID NO : : .7 ,- or amino ajcrid sequence with f rom .l to 
10, preferably^ 1 to : 5,. amino..a : cids ha^e . been substituted 
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by other amino acids in the amino acid sequence shown by 
SEQ ID NO: 5 .or „;SEQ . ID NO :. 1 .. ■ 
[0007] 

The .term "substantially the same" in the. 
specification means that the activity of the polypeptide, 
etc., e.g., binding activity of the ligand • .(CDlOp ) and 
receptor (CD72 ), physiological properties,- etc., are. 
substantially the same. The substitution,, deletion, 
addition or insertion of amino acids may not greatly, 
change the physiological characteristics or chemical 
properties ;of the polypeptide. In such cases, the 
polypeptide that .has undergone the substitution, deletion 
addition or insertion (so-called mutated CD100, mutated 
CD72, etc .) -is - said to be substantially the same as. that., 
which has not undergone substitution, deletion, addition 
or insertion. Essentially f the same substitutes of the 
amino acids in said amino acid . sequence can be selected 
from among other amino acids, in the class to which this 
amino acid belongs. Examples of : nonpolar (hydrophobic) 
amino acids include, alanine, leucine, isoleucine, valine, 
proline, phenylalanine, tryptophan, and ; methionine . 
Examples of polar (neutral ) . amino acids, include glycine, , 
serine, threonine, cysteine , tyrosine , asparagine, , and 
glutamirie.; Examples: of amino. acids with a positive 
electrical charge (basic) include - arginine,, lysine, and . 
histidine:: Examples of amino, .acids with a. negative ..... 
electrical charge (acidic) include aspartic acid and 
glutamic 5 acid . v . • • :i •* - , . , ■■ 

[0008] ' > - . .-, :: , ,.;^r o 0 , 

[Modes for- carrying out the Invention], 

Methods for manufacturing, the: CD100 and CD72 used in 
the present- invention, will be: .explained, in more detail 
below. - * r x " , . 

Examples, of the CD100 and. ,-CD7,2. used in the present 
invention include polypeptides .derived from the tissues 
(e.g., pituitary, pancreas, brain*, kidneys , -liver , .. gonads , 
thyroid, gallbladder^ bone marrow,, adrenals,, skin, 
muscles, lungs, digestive tract, x blood vessels, heart) or 
cells of humans ,* warm-blooded animals (e.g., guinea pigs, 



rats, mice, pi§s, sheep, cows;* monkeys )?■ and fish. The . • 
CD100 may be any as long as it is a polypeptide that ... 
contains the same or substantially the same amino acid 
sequence as the amino : acid sequence shown = by SEQ ID NO: 1 
or SEQ ID NO: 3 ! The CD7 2 may be any as long as it is* a 
polypeptide that- contains the same or substantially the 
same amino acid sequence as the amino acid sequence shown 
by SEQ ID tiO : 5 or SEQ ID NO : 7 . ^Examples of ; - _ 

substantially the same amino acid sequence as : the amino: - , 
acid sequence shown by'SEQ ID NOs: 1, 3 , 5 or 7 include . r 
amino acid sequences 'wi th at least approximately 70% , 
preferably at least approximately 80%, more preferably at 
least approximately 90%, even more preferably rat least 
approximately 95% : , homology - with the amino acid sequence ; 
shown by SEQ l ID NOs : 1 •; * 3 i ' 5 or- 7 •". For example , /.examples .< 
of CD72 include polypeptides with ; substantially the. same 
activity as polypeptides- that : contain the> amino acid .. 
sequence shown- by : SEQ ID NO :■ 5 or SEQ ID NO: 7 in: - 
addition to' polypeptides -that contain the amino acid 
sequence shown ' by SEQ -ID NO : : 5 or SEQ ID NO: 7. Examples, 
of substantially the same activity include; ligand binding 
activity,' signal* transduction activity*, and. antibody, ; \ \ 
production- capacity . Essentia 11 y the same., act ivi ty " . 
means that the two- subs t'iah^-es have substantially . <the ..same 
properties- in ligand 'bihdU-hg- activity, for example..-; -. 
Therefore, intensity or wekkness suchv as; the intensity of 
ligand binding activity and- quantitative criteria such as 
the molecular weight of the polypeptide may differ.;- 
Examples of CD100 include polypeptides with substantially 
the same activity as polypeptides' that ^contain, the amino 
acid "sequence shown' by SEQ- ID: NO-: ' :l • or SEQ, ;ID NO:. 3 in 
addition to polypeptides 5 - r that N contain the/amino: acid 
sequence shown by SEQ ID NO: 1 or SEQ ID NO: 3. Examples, 
of substantially the 'same^adt-ivity include receptor 
binding activity' and anriBody production activity. 
"Essentially the same activity" meansrthat the two. 
substances have Substantially the same properties in 
receptor binding- activity, tor example.; Therefore,, 
intensity or weakness - s-ii'cte'as 'the intensity . o.f receptor 



binding activity and quantitative factors such as .the • : 
molecular weight of the polypeptide may. differ. . 

[0009] •. * : > ' . . . ; •• - . _ . ( 

In the CD72 and CD100 in this: specif icartion, the -• 
left end is the N terminal, (amino ■ terminal) and the right 
end is the C terminal (carboxyl terminal ) according , to 
peptide designation custom . For example, the C terminal 
of polypeptides, that contain an amino acid sequence shown 
by SEQ ID NO: 1, SEQ ID NO:- 3, SEQ ID NO:, 5 , . or SEQ ID > 
NO: 7 is usually a carboxyl group ( ,COOH) or carboxylate 
(-COO), but the- C terminal may be an amide (-CONH 2 ) or 
ester (-COOR0. Examples of R of the ester include the 
pivaloyloxymethyl groups commonly used as esters for oral 
use. in addition to Ci. 6 alkyl groups such as methyl, ethyl, 
n- propyl", isopropyl, and n^butyl, C 3 - 8 cycloalkyl groups 
such as cyclopentyl and cyclohexyl, C 6 . 12 aryl groups such 
as phenyl and a-naphthyl , and G 7 .i 4 aralkyl groups such as 
phenyl-Ci.2 alkyl such as benzyl, phenethyl, and 
benzhydryl or a-naphthyl -C x . 2 ' alkyl- such, as a- 
naphthylmethyl . » . 

Salts of physiologicallyi acceptable^ bases , ((such asi 
alkali metals, etc.) and acijdsi (organic acids:, and' ; . - - 
inorganic acids) are usfed. as: the salts of . CD72: and CD100 v 
used in- the present- invention. . However , physiologically 
acceptable acid addition salts: are. especially preferred . 
Salts with inorganic 'acids (e .g: , hydrochloric . acid, ~ ■ 
phosphoric acid, hydrobromic acid, sulfuric acid), .or. 
salts with organic acids (e.g. , acetic acid, formic acid; 
propionic acid, f umaric ' acid;: maleic acid, succinic acid, 
tartaric acid, citric acid-,'- maleic- acid, oxalic acid, 
benzoic acid, methanesulf onic acid, : benzenesul f onic acid) 
are used as such salts. . . 

The CD72 and CD100 used in the. present invention can: 
be manufactured by methods that accord with the publicly 
known methods [The Journal - of Immunology, Vol. 144,: 
pp. 4870-4877 (1990) :■; The Journal of Immunology, Vol. 149, 
pp. 880-886 (1992); Proc. Natl. Acad. Sci . USA, i-. Vol 9.3. 
(1996), pp. 11780-11785; Journal of Biological Chemistry, 
Vol. 271 (1996), pp. 33376-33381], i.e., by purifying the 
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polypeptide from the tissues; or,: cells of . humans- or warm:!;; 
blooded animals. They . can also-; be; manufactured, in. . 
accordance with the polypeptide synthesis techniques 
described below . . They\ can- also be manufactured by- 
culturing transf ormants that contain DNA .encoding the 
polypeptide: as described : below . * ..->-. 

■When they, are manufactured from the tissues : . or cells 
of human, warm-blooded anima.is, t fish, etc;. , the. tissues : 
or cells' of the human, warm-blooded animal,, or .fish, .etc;, 
are homogenized, and then : extraction by acids or an 
organic ;solvent, etc are performed. The polypeptide can 
then be: purified and. isolated by submitting said., extract 
to : a combination of salting* out , dialysis, gel filtration, 
and chromatography such as, reverse - phase chromatography, . 
ion-exchange chromatography € and affinity, chromatography . 

' [0010]- ■ :' * o \V^:.i • ' / ' - x J * ; 

' As mentioned above, ,. the GD.72 and CDlOO .used in the 
present invention ^ can be manuf actured according to 
publicly known peptide synthesis techniques or by 
cleaving a polypeptide that contains the polypeptide by a.^ 
suitable peptidase.. The: .\ peptide . synthesis technique may 
be ei there as sol rd> phase? ox. Liquid - phase synthesis . ; ;. r 
technique . ; That < is., :th.e3,tar.get:. peptide . can be , 
manufactured: by, condensing:: partial^ peptides or amino: 
acids; capable of constructing; the polypeptide ..and. =. - * 
residual.: parts , c and. removing. jthe. protective ..; groups; when . . 
the product: has. protectiver groups . Me thpds ..-.( 1-) r (5) listed- 
below are examples of publicly known- methods for. ^ • 
condensation and removal:-) of i prot.ee t.iye groups. ^ 

.(il) • M. B-o.dansz.ky- and' M:. A.< Ondetti, Peptide - : . 
Synthesis., Interscience, .Publishers , . New, York .(19&6) . 

(2) Schroeder and Luebke, The Peptide, Academic 
Pressy: New York (1965) .: _ .; t ; . . r " r. „ 

* - (3) 'i. N. Ezumiya et;:al._, . Peptide Synthesis •-. 
Fundamentals and Experiments , . Maruzen; (1.975) . . . \ 

(4) H. Yashima and 'T.wSakakibara, Biochemical 
experimentation lectures 1 ,. .Protein Chemistry IV,. 205. 
(1977) . - . • .. r li-.v •• 
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(5) H. Yashima (editor)., Continued drug development, 
Vol. 14, Peptide Synthesis, ' Hirokawa Shotem. - 

The polypeptide .(CD72 or CD100) can also.be purified, 
and isolated after reaction by a conventional : 
purification method, ' i . e. , a combination of solvent 
extraction, evaporation, column chromatography:, liquid 
chromatography, and recrystallization . When the 
polypeptide obtained by : the aforementioned methods Is a 
free compound, it can be converted into a suitable salt 
by publicly known methods Conversely , when it is 
obtained in the form of salt, it can be converted into, a 
free compound by publicly known methods. 

[0011] ■ - . . 

Amide forms of CD72 and CD100 can use commercial 
resins for peptide synthesis suited to amide formation. 
Examples of such resins include chloromethyl resin, 
hydroxymethyl resin;- benzhydrylamine resin., aminomethyl 
resin, 4 -benzyloxybenzyl alcohol resin, 4r ; 
methylbenzhydrylamine resin;: PAM resin, 4 -hydroxymethyl - . ... 
methylphenylacetarnide methyl resin, polyacrylamide resin, 
4- (2',4 B -dimethoxyphenyl -hydroxymethyl) phenoxy; resin, and 
4- (2' ,4* - dimethoxyphenyl- Fmoc; aminoe thy 1) phenoxy resin. . 
Using such- resins, a-amino groups and amino- acids* with 
suitably: protected side - chain^functional' groups - are- 
condensed on the- resin through -various known condensation 
methods in accordance with the Sequence of the target^ 
peptide. The protective groups are' removed simultaneously 
with cutting the peptide, from the. resin after the end of 
the reaction and the target polypeptide, is- acquired by. an 
intramolecular disulfide bond formation', reaction in. a: 
highly dilute solvent if necessary.; 

For condensation of the protected amino acids 
described above, a" variety of activation reagents for. • 
peptide synthesis may be used, but. 'carbodiimides\ are . , 
particularly preferably employed:.. Examples, of such 
carbodi'imides include DCC, . N , -N.' > "di i s op ropy 1 carbodiimide, : 
N-ethyl-N'- (-3 - dimethylaminopropyl) carbodiimide, etc. For 
activation by these reagents the ^protected amino acids 
in combination with a racemization* inhibitor (e.g., HOBt , . 
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etc i ) -are added directly to th'e:v.rresin, or the; protected 
amino acids are: -previously activated ;in the' form -of ;, 
symmetric ^acid anhydrides ;a.or.. HOBt: esters;;; followed:* by 
adding the thus^ac tivated protected amino„ acids to the . 
resin. Solvents, suitable for use to activate the- . 
protected, amino" acids or condense with the resin may be 
chosen from solvents, that are known to rbe- usable . for, *v: ; 
peptide condensation reactions .:. Examples of such solvents 
are: acid amides suclr as .N., N- dime thyl f o.rmamide , N, N- .. 
dimethylacetamide, ■ N-methylpyrrolidone and,, others, 
halogenized hydrocarbons. such as- methylene chloride, 
chloroform and others, alcohols such as trif luprpethanpl , . , 
sulfoxides such as dimethylsulf oxide , amines such as 
pyridine, ethers such as.i.dioxane->and te t.rahydrpf uran , 
nitriles- such as .acetonitrile and- propionitrile , esters 
such as methyl acetate iand ethyl;, "acetate , or appropriate^ f 
mixtures of these solvents . I The* reaction temperaturevis^ // 1 
appropriately chosen from the; range kno,wn, to be- 
applicable -to peptide bond—forming reactions and is: •;■ a/.i 
usually selected in the. range of ; approximately 2 0?C ; to , - ^ 
50°G. >The^activated amino _aeid 'derivatives are .Used : ... 
generally -in^ -.an excess^ of i'ls. 5: :.t© 4 times. The:, 
condensation is examined arsing; the ninhydrin reaction; 
when the condensation is:>rinsuff icient , the; condensation - ; ;V 
cam be. completed by repea-tingc the- .condensa tionrr reac tipn , 
without removal of the 'protecting groups .... When- the ^ ; -< z 
condensation is yet insufficient. ev^en^af :ter s repeating the, 
reaction/: unreacted. amino: -at: ids:: are: acetylated with- \ 
acetic anhydride, or; ,ac etylimida z ole . ;t o .cancel .any _ 
possible adverse af feci: ion-. ;the. vs.ubsequjen.tL reaction . ... :; : 

Examples of the pro,te;cjting^'groups t usedr to: protect ; 
amino groups of t he st artlng. ma terials- i n.c 1 u d e . . Z., B o c , 
tertiary -pen thyloxycarbonyls .isoborhyloxycarbpnyl, .„ 4 - r: • 
methoxybenzyloxycarbonyl:,! .CI -:Z , Br-.Z, , ; 

adamantyloxycarbonyl , fri.f luord.ac.etyl,. phthaloyl , . f ormyl , 
2 -nitrophenyls.ulphenyl diphenylphosphino.thioyl , ; Fmpc , 
etc. Examples, of the protecting , groups fore carboxyl, 
group include 2 -adamantyl ,'. . 4 -ni trobenzyl 4 -methoxybenzyl , 
4 - chlorotrenz'yl , phenacine: .groups , benzyloxycarbonyl- . 
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hydrazide, tertiary -butoxycatbonyl hydrazide, trityl .< 
hydrazide in addition to c t .y alkyl groups. C 3 .„ • cycloalkyl 
groups and C 7 . 14 aralkyl groups stated above as R; 

The- hydroxy 1 group- of serine and threonine can be 
protected by, for example, its esterification or. 
etherif ication. Examples of groups appropriately used for 
the esterification-' include a lower alkanoyl . group such as. 
acetyl group, etc., an aroyl group such as benzoyl group, 
etc., and a group derived from carbon such as 
benzyloxycarbonyl group and ethbxycarbonyl group. 
Examples of the group appropriately used for the' 
etherif ication include benzyl group, tetrahydropyranyl 
group, tertiary-butyl :group-;-and the like. 

Examples of groups for protecting the phenolic : 
hydrdxyl group of tyrosine include Bzl, Cl 2 -Bzl, 2- 
nitrobenzyl, Br-Z, tertiary ^butyl , -etc . 

- Examples of groups used ■ to protect the imidazole 
moiety of > histidine include Tos-v ' 4 imfethdxy - 2 , 3 , 6 r -. 
trimethylbenzenesulfonylv DNP-, benzyloxymethyl , , .Bum, Bog; • 
Trt, Fmoc, etc. rv. ^:.:> 7 • . , 

Examples of the activated- carboxyl groups in. the 
starting material include the corresponding acid.:;:-:', 
anhydrides, azides, activated esters" (esters with: 
alcohols- (el g". -; pentachlorophenbl , - 2 , 4 ; 5 - trichlorophenol-, 
2 , 4-dinitrophenol, cyanbmethyl alcohol, p-nitrophenol , 
HONB, N-hydroxysuccimide, N-hydroxyphthalimide, HOB t ) ) . • 
As the activated- form of the. amino groups in. the starting 
material; the corresponding ■ phosphoric amides are . . -j. 2 .-. - 
employed. - • ..-r : : < • « \ - -. : . 

[0012]- •.: ..- .; , . 

To eliminate (split of f )- the protecting groups ,. . 
there are employed catalytic reduction in a hydrogen' gas 
flow in the ' presence of a catalyst- such as Pd- black- or 
Pd-carbon; an acid treatment with anhydrous hydrogen 
fluoride, methanesulf onic acid, trif luoromethanesulf onic. 
acid or trif luoroacetic acid, or a mixture solution of 
these acids ; a' treatment with a^ base such as' 
diisopropylethylamine-, • tri ethyl amine, piperidlne or 
piperazine; and reduction with' sodium in liquid ammonia. 
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The elimination, of , the protecting -group by the acid, "j-v-: 
treatment .described., above , is .carried out; generally, at, a. 
temperature of -20°C to.j40?C. In the. acid treatment, it is 
efficient ,to:add a. !cation scavenger ^such as anisole, 
phenol, thioanisole, m-cresol, p-cresol, dimethylsulf ide , 
1 ; 4 -butanedithiol.i or 1 , 2 - ethanedi thiol . Furthermore, 2,4- 
dini trophenyl . group- known as the protecting group for the - 
imidazole *of his tidine.- is removed, by a treatment with--.-. . s 
thiophenol. Formyl, group, used as the protecting group of- 
the indole of tryptophan is * el imina ted by • the aforesaid 
acid treatment in the presence., of 1 , 2 - ethanedi thiol ,. 1,4 T 
butanedithiol or the lik.e, as. well as by a treatment with., 
an alkali such as a diluted sodium hydroxide solution and 
dilute ammonia. r . . > =v ■ "v. 7 " 

Protection of functional .groups . that^ should not be • 
involved in the reaction of . the ., starting materials , v ; :r _ . 
protecting groups , elimination. of . the protecting groups 
and activation of . functional /groups involved in the 
reaction may be appropriately- selected from publicly . 
known groups and publicly known means. . .. . . 

In* another method. for, obtaining the abides; of CD7 2 
and CD100 ,&£ or example;, ^the ) ^.carfapxyli group- of the, ; - t 
carboxy terminal , ? amino;, aci.dr, i;s : , firs t protected by. 
amidation; ■:• the: pep.ti.de . ch^in^i^ then, extended:, f rpm a the , <: 
amino: group- siide .to m a. desired-length-. Thereafter, a . - . _ 
protein: in which; only the protecting - group - of. the-N- 
terminal a-amino group,; has- been eliminated- from- the ^. 
peptide chain and .a pepjt-i.de -r(pr amino.; acids) in which- 
only the protecting group of the C- terminal carboxyl. 
group has been eliminated are manufactured. The two 
peptides are condensed in?, a-; mixture; of ; the. solvents- 
described above. The. detaiLs of the. condensation reaction, 
are the- same as described:; hereinabove . . Af ter ; the ^ 
protected peptide . obtaine.d by the v condensation is 
purified, all the protecting groups are. eliminated. by the 
method described. above . to give ; the desired crude. _ 
polypeptide. This . crude- polypept,idev_is purified by , t . 
various known purification--; means . ;; .Lyppli*i*li2at:ion t . of the. •; 
major fraction, .gives ■ t.h*ft ^ami;de ,of i; t:ke i; desired polypeptide 
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When obtaining' an ester form of CD72 or CD100, an 
ester form of the desired polypeptide can be obtained in 
the same way as the amide form of the polypeptide after 
producing an amino acid ester by condensing the oc- 
carboxyl groups of the amino acid at a carboxyl terminal 
with the desired alcohol. 

[0013] 

The DNA encoding CD72 used in the present invention 
may be any of the DNA that contains DNA encoding receptor 
protein comprising the same or substantially the same 
amino acid sequence as that shown by SEQ ID NO: 5 or SEQ 
ID NO: 1\ The DNA encoding ' CD7 2 used in the present 
invention may be any of the DNA that contains DNA 
encoding ligand protein comprising the same or 
substantially the same amino acid sequence as that shown 
by SEQ ID NO: 1 or SEQ ID NO: 3. It may be any of 
genomic DNA, genomic DNA library, cDNA derived from the 
aforementioned tissues or cells, cDNA library derived 
from the aforementioned tissues or cells, or synthetic 
DNA. The vectors used in the library may be any of 
bacteriophages, plasmids, cosmids, or phagemids. It can 
also be amplified directly by reverse transcriptase 
polymerase chain reaction (abbreviated hereinafter as RT- 
PCR) using an RNA fraction prepared from the 
aforementioned "tissues or cells! ~ 

More specifically, (1) DNA that hybridizes with 
sequences that have DNA that contains DNA encoding a 
receptor protein with an amino acid sequence the same of 
substantially the same as the amino acid sequence shown 
by SEQ ID NO: 5 or SEQ ID NO: 7 (or SEQ ID NO: 1 or SEQ 
ID NO: 3) under stringent conditions and (2) DNA encoding 
a polypeptide that has the same amino acid sequence even 
though it does not form a hybrid 'with the sequence set 
forth in (1) and a sequence with DNA that contains DNA 
encoding a polypeptide that contains an amino acid" 
sequence the same or substantially the same as the 
sequence shown by SEQ ID NO:* 5 or SEQ ID NO: 7 (or SEQ ID 
NO: 1 or SEQ ID NO : 3) due to degeneration of the genetic 
code, etc. is used. Hybridization "can be performed by or 

14 



m 



in accordance with known methods. An example of the 
aforementioned stringent conditions is 42'C, 50% 
formamide M 4 * * SSPE (1 * SSPE* = 15 0 mM NaCl , 10 ^mM 
NaH 2 P0 4 -H 2 0, l^mM EDTA, p¥L 7.4), 5 * Denhardt solution, 
0 . 1% SDS . 

[0014] 

The DNA encoding CD72 or CD100 used in the present 
invention can be manufactured as well by the following 
genetic engineering means . 

Means of cloning DNA encoding CD72 or CD100 in its 
entirety include amplif icatipn of the target DNA from the 
aforementioned DNA library, etc., by known PCR, using a 
synthetic DNA primer that has^a partial base sequence of 
the polypeptide or hybridization of DNA incorporated in a 
suitable vector with one labeled using synthetic DNA or a 
DNA fragment that contains part or all of the polypeptide 
region. Hybridization is performed, for example, by the 
methods described in Molecular Cloning (2 nd edition: J. 

Sambrook et ai . , Cold Spring Harbor Lab. Press, 1989). 

. j r i ' c . ; t ** : ' i ? ■ ' . '■ ' ' • r." 

When using a commercial library, it is conducted by the 

method described in the attached instructions. 

The cloned DNA encoding CD72 or CD100 used in the 

present invention can be. used as is or digested by 

restriction enzymes with linkers added as desired, 

;> j o-Tisq^^':: ... i - ;.* : - ; 

depending on the goal. Said DNA may have ATG as a 

translation initiation codon on the 5' terminal and TAA, 

TGA, or TAG as a translation stog codon on the 3 1 

terminal. These translation initiation qodoris and 

translation stop codons can also be added using t 

appropriate synthetic DNA . adapters % 

Expression vectors of the CD72 and CD100 used in the 

present invention can be produced, for example,, .by (a) 

cutting the target DNA fragment from the DNA encoding 

CD72 or CD100 used in the present invention and (b) 

ligating said DNA fragment downstream of the promoter. in 

a suitable expression vector.. 

Plasmids derived from Escherichia coli (e.g., pBR322, 

pBR325, pUC12, pUC13, plasmids derived from Bacillus 

subtilis (e . g., , pUBllO , pTP5, ^pC194) ., plasmids .derived 
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from yeast (e.g., pSH19 , pSH15 ), bacteriophages such as X 
phage, and animal viruses such ,as. retrovirus, vaccinia 
virus, and baculovirus are used as vectors. Any, promoter 
can be used as long as it is a suitable . prompter that 
corresponds to the host used in gene expression. 
[0015] 

When the host in transformation is an animal cell, a 
promoter derived from SV40, a retrovirus promoter, 
metallothioneine promoter, heat shock promoter, 
cytomegalovirus promoter, SRa promoter, etc., can be 
utilized. ..When _ the host is an organism of the genus 
Escherichia, a trp promoter, T7, promoter, lac promoter, 
recA promoter, XPL promoter Ipp promoter , etc., is 
preferred. When the host is an .organism of the genus. 
Bacillus, an SPOl promoter ,^ SP02 promoter , penP promoter, 
etc . / is' preferred; When the; host . is yeast, a PH05 
promoter, PGK- promoter, GAP promoter, ADH1 promoter, GAL 
promoter ,- etc . is. preferred. When the host is an insect 
cell, a polyhedrin promoter, P10 promoter, etc.,. is 
preferred. f 

In addition, to the abov.e,. those that contain 
enhancers, splicing signals, poly, A, addition signals-,; 
selection . markers,.: SV40 origin of. replication, (sometimes 
abbreviated hereinafter as SV40ori) , etc., can be used 
for the expression vector. Examples, of selection markers 
include a dihydrof olate reductase (sometimes abbreviated 
hereinafter as . dh.fr ) - gene _ [methotrexate (MTX) resistance] 
ampicillin resistance gene "(sometimes, abbreviated, 
hereinafter as Amp r ) , and neomycin resistance gene 
(sometimes, abbreviated hereinafter as Neo,G418 
resistance.) . When CKO (dhfr*) cells are used and a DHFR 
gene used as the. selection marker in particular, 
select-ion is possible even by thymidine - free medium. 

The signal sequence joined to. the host if necessary 
is added on the N terminal of the polypeptide or partial 
peptide thereof. A PhoA. signal sequence, OmpA signal 
sequence, etc. can be used when the host is an organism 
of the genus Escherichia. A a- amylase ^signal sequence or 
subtilysin signal sequence, etc. can be used when the 



16 



m 



host is an organism of the genus Bacillus . • A- mating • 
factor a (MFa) r signal sequence or invertase signal* 
sequence', * etc . can : be used when the host'- is^ yeast... 
Insulin signal sequence, a- interferon signal* sequence, ore. 
antibody moiecule signal sequence, etc", can be used when 
the host is an animal cell. 

Transf ormantS can be produced using- vectors that 
contain DNA encoding CD7 2 or CD100 constructed in this" 
way . '.*.../.;•*•» : . 

[0016] 

Organisms of the genus Escherichia, organisms of . the 
genus Bacillus, yeasts,* insects or insect cells, animal 
cells, etc., can be used as the host. ..'4 

Escherichia coli K12"- DHF "[ Proc .- Natl/ Acad. Sci. USA, . 
Vol. 60, 160 (1968)], JMl 0-3 —[Nucleic Acids Research , Vol . 
9, 309 (1981)], JA221 [Jourhar of Molecular Biology, Vol:- 
120/ 517' (1978)] , HB10 : l~~-[ Journal of Molecalar Biology, ,xrc. 
Vol. 41, 459 (1969)],' C6 0 0 '{Genetics , Vol.' 39, 440 •70:,- 
( 1954 ) J ; ; etc . , are used as' organisms of the genus 
Escherichia . " r«**o 

Bacil-lii^shbtili 24, -255: (1.983)] , 

207 -21 : [\Jou : rhal f of' Biochemistry^ Vol . 95, 87/ (1984)] , ; : - ^ 
etc . '/ ar r e Used- aV organisms ! 6f-' the ! cpenus. Bacillus , etc-.: 

"'[0017] ■•'>- t - » UtoO^V* , * v/t e .r . 

- • Saccharomyces cerev^iW¥a : e :i AH2 2 V AH22R' , NA87-11A,: DKD- 
5D, : 20B-l2 : are used as - yeSsfes. : / ;.\ " «; ? - ■ _ „7 

" "Silkworm' larvae, for example; a^re ^used as insects.^; 
[Maeda et" al . , Nature, -Vb^/^ 31- 5 , ^592 (:1985) ] \: < .1 : : ; . 

As insect c'ellb,*- f or s example-" a*^ cell*: -line- from; . ... * 
cabbage looper pupae (Spo'doptera -frugiperda -cells;?.. 5 f 
cells 1 ) , MG1 cells f rom the" midgut of Trichoplusia ni ,. 
High Five™ cells from Trictioplusia ni- eggs, cells from 
Mamestr'a tirassicae , an'd 16'eila from Estigmena. acrea. are 
used'-as insect cells when' the virus is AcNPVv.. A. silkworm 
cell- line (Bombyx mori N;*B'mN cells) V etc', 'is used' .when 
the virus is BmNPV . Sf'9 Icells (ATCC GRL1711:) :, Sf 21 cells - 
[the above, J. L. Vaughn^'et'al^ , : --->In Vitro, Vol. 13, 213 r. . 
217 (1977)],^ etc": are used as said 'S'f cells.. 
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Monkey COS-7 cells, Verb- cells, Chinese hamster ■ 
cells CHO, DHFR gene - deficient Chinese hamster cells CHO. ? 
(dhfr" CHO cells) , mouse L cells, 'mouse 3T3 cells, mouse / 
myeloma cells, human HEK293 cells,' human FL :eells, 293 
cells, C127 cells, BALB3T3 cells, Sp-2/O cells, etc., 
are used as animal cells. 

Organisms of the genus Escherichia are transformed, 
for example, by the methods described in Proc. Natl. Acad. 
Sci. USA, Vol.- 69, 2110 (1972) and Gene ,: Vol . 17, 107 
(1982) . 

Organisms of the genus Bacillus are transformed, for 
example, by the methods described in Molecular & General 
Genetics, Vol. 168, 111.(1979). . ; 

Yeasts are transformed, for example, by the methods : 
described in* Proc. Natl. Acad, Sci. USA; Vol. 75, 1929 
(1978) . 

[0018] ' 
insect cells or insects a^re transformed, for example, 
by the methods described in Bid/Technology , Vol. 6, pp. ; 
47-55 (1988) . : i .. 

Animal cells are transformed, for example, - by;the 
methods described in Virology r Vol". 52 , 456 (1973) : . . : 

Examples of methods of - introducing the expression- 
vector into cells" include' lipofet'tion [P: L. Feigner et 
al., Proceedings of the National ^Academy of Sciences of. 
the United States of America , «Vol . 84 , p\ 7413 (1987)], < 
the calcium phosphate- method" ; [F : „ - Graham and A".. J. van 
der Eb, Virology Vol . 52, pp. 4-56-467 (1973)], and 
electroporation [E; * Neumann et' al. , EMBO Journal, - Vol . 1, 
pp. 841-845 (1982)]. -- 

Transf ormants transformed^ by the expression vector 1 
that contains the DNA encoding CD72 or CD100 used in the 
present invention are obtained^ik this way. 

A method of stably expressing - the CD72 or CD100,: etc. 
used in the present invention using* animal cells is ^ 
selection by clone selection of cells that have 
incorporated the expression vector that was introduced 
into the aforementioned animal cells into the chromosomes. 
Specifically, transf ormants are selected using- the 
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aforementioned selection.: markers .as the- indicator.; 
Furthermore ,.. stable animal; cell; lines that have high . : . : . 
expressiqn capacity,. for .the .polypeptide, etc. ' . can -be • - 
obtained by.C repeated clone selection- of . the animal cells/ 
obtained, using, selection markers, in. this way. When the 
dhfr gene is used as the selection marker animal cell 
linies with even higher expression can. be obtained^ by 
intracellular amplif ica.tion . of the .DNA encoding the- , 
polypeptide or partial' peptides- thereof together with the 
dhfr gene by gradually raising the MTX concentration, 
during culture and selecting, resistant lines. 

The:: polypeptide., etc;>. can be . manufactured by 
producing and accumulating the polypeptide , etc . by . : 
culturing .the aforementioned: transf ormants under . , - 
conditions that permit expression of the DNA encoding the 
polypeptide, etc. (CD72, CD100) . , y. 

A liquid medium is appropriate as the mediumrused in 
culture. when culturing 7 transf ormants in, which the. host is 
an organism of the g-enera 1 Escherichia or Bacillus . The . 
medium contains a carbon source, nitrogen source, ; ; ' 
inorganic ; material , etc . , ;> nieces sary f or- the. growth; of 
said transf ormants . Examples of, carbon , sources in-clude 
gluoo.s.e, r dextrin,, soluble, starch, arid sucrose . Examples 
of ni trogeti:; sources include p.rganic and; inorganic:^ - xj .. - 
materials . such as ammonium-; salts , c nitrate t: corn., steep 
liquor; peptone; casein, meat (extract, soybean meal , - and/ 
po.tato extract . Examples/ of « inorganic . materials, . include^, 
calcium- chloride, sodium} .;dihydrogen phosphate,, and 
magnesium, chloride.; Yeasty vitamins , ♦ growth accelerators, - 
etc. may also be added. The pH of the medium is^. : 
pref erably approximately 5 :8-.- . t ■ \ - t - . , 

. [;0Pi:*]:i. ; I.-,..:; . : . r / : * p. - ■ - . - 

M9 medium that contains:; glucose and casamino. : acid 
[Miller, .Journal of Experiments in Mol-epular Genetics, 
431-433, Cold Spring Harbor Laboratory, New York, 1972],.. 
for example,, is pref err<e_d:, as fc . the medium when culturing, 
organisms of, the; genus Escherichia, .Drugs such as 3(3 T : 
indolylacrylic acid,; for ..example , ; can- be added if ( ; 
necessary. tQ. L make £t he pjrpmo.tex act .mpre^ efficiently. 
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When the host is an organism, of the genus. 
Escherichia, culture is usually conducted for. 
approximately 3-24- hours at approximately 15-43 'C. 
Ventilation or agitation can also be added as necessary. 

When the host is an organism of the genus Bacillus, 
culture, is usually conducted for approximately 6-24 hours 
at approximately 30-40'C. Ventilation or agitation can 
also be added as necessary. -• 

When culturing transf ormants in which the host is a 
yeast,, examples of the medium include Burkholder minimal 
medium [K . L . Bostian • et al . , Proc. Natl. Acad. Sci. USA, 
Vol. 77, 4505 (1980)] and SD medium that contains 0.-5% 
casamino acid [G. A. Bitter et al . , Proc. Natl. Acad. Sci 
USA, Vol. 81, .5330 (1984)] . The pH of the medium is 
preferably adjusted to approximately 5-8. Culture is 
usually performed for approximately 24-72 hours at- 
approximately 20 - 35 'C, .. with aeration or agitation added 
as necessary. , 

[0020] ... • 

. -When culturing • transf ormants in which the host is an 
insect cell,, medium obtained'. by appropriate addition of 
additives such as immobilized 10% bovine serum, etc to : • 
Grace's insect medium (T . C 1 G ...Grace, 'Nature' 195 788 
(1962)) is used as the medium. The pH of the medium is . 
preferably .adjusted to approximately 6.2-6.4. Culture is 
usually performed for approximately 3-5 days at • > 
approximately 27 'C, with aeration -or agitation added as 
necessary. . .; . • ■ . ' i ; : - a .-, 

When culturing transf ormants • in which the -host is* an 
animal cell,. MEM medium containing, approximately ' 5 - 20% 
fetal calf serum [Science, Vol. :122,. 501 (1952) ] , DMEM 
medium [Virology, Vol. 8, 396 (195:9).] , RPMI 1640 medium 
[The Journal of the American Medical Association, Vol: 
199, 519 (1967)], 199 medium [-Proceeding of The Society - 
for the Biological Medicine [sic], Vol. 73, 1 (1950)], 
etc. ,. are used as the medium:. The pH is preferably 
approximately 6-8. Culture is usually performed for 
approximately 15-60. hours : at approximately 30-40'C, with 
aeration or agitation .added 'as necessary. 
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When CHO (dhf.r") cells . and . the dhfr .gene as a.:* 
selection marker are. used: in. particular it is preferable 
to use basically .thymidine- f ree DMEM, medium that : contains 
dialyzed..fetal, calf, serum. . ,...,;> \ . - 

[0021] : ; ; . ■ * - 

The CD72 and: CD100 used in the. present: invention can 
be isolated and purified from the aforementioned . culture; 
for example, by the following methods.. . 

When extracting, the CD72 or! CD100 used in. the" 
present, invention- from the . cultured mass :or cells , the 
mass or cells- are collected by a known method after 
culture, suspended in, a suitable buffer, and disrupted by 
a means such as. ultrasonication, • lysozyme and/or ■ - . . 

freezing- thawing . A; means: . of -obtaining a crude extract of 
polypeptide can then be . employed, such as centrif ligation* < 
or filtration. The" buff er^may: contain protein denaturing - 
agents such as urea or guanidine. hydrochloride .or . ,. 
surfactants such as Triton X-100 (registered trademark^ 
sometimes abbreviated hereinafter as TM) . 

■.; .When the. CD72 or CD100 ;used in the present invention 
is secreted: in the culture broth, the cell mass , or cells. . 
are,jsep^fated-,from v the . supernatant by a known method . 7. . Vi- 
after cul ture . has; been , completed >and the supernatant * 
collected I. b ^ ' ' •' . .* 5 ;JT . rvj v. ; '. - r 3 i; . - : . " j : 

:! L The CD?2 or CD100 /usedrdncthe present inventions- 
contained in the -culture supernatant or -extract obtained — 
in this , way can be. purif ied i.by ;an appropriate ycombi nation 
of known isolation and purification techniques. . .-_",»' 

Techniques that utilize .;. solubility ;such ,as: salting :o.ut 
and solvent . precipi tation ,, ^techniques, -that - uitiliJze. l 
primarily differences in ^molecular, weiight such -as 
dialysis,, ultrafiltration;'; tgel 'filtration,, and 'SD.S-1 r*.- 
polyacr^ylamide gel ..electrophoresis, techniques .that 
utilize dif f erences . in charge such as ion - exchange 
chromatography, techniques that utilize specific affinity- 
such as affinity chromatography.,, /.techniques- tliat utilize, 
differences <;.in hydrophob.ici.ty vs.uch as reverse -phase high.- 
performance liquid chromatography ,■ -and; techniques that,, 
utilize differences i n ; i s o.e»l e;c t r.i c; . po i nt: .Siuch; as.; . 



21 



m 



isoelec trophoresis and chromatof pausing are used. as these 
known isolation and purification techniques. 

[0022] • . « , ., . . • , , ; _ ' _ , [ 

When the CD72 .or CD100 used in the present invention 
obtained in this way has been . obtained as a r fr.ee compound, 
it can. be converted into a salt by or in accordance with 
known methods. Conversely, when it has been obtained in 
the form. of a salt, it can be converted into a free 
compound , or another salt by or in accordance with known 
methods. ; 

The polypeptide, can also be partially removed by 
applying arbitrary modifications by causing appropriate 
protein -modifying enzymes to act before or after 
purification on the CD72 or CDIOO. used. in the present 
invention to produce , recombinants . For example, trypsin, 
chymotrypsin, arginyl endopeptidase , protein kinase, 
glycosidase, etc., are- used as- protein-modifying enzymes. 

The presence of the polypeptide of the present 
invention produced in this way- can be measured, by enzyme 
immunoassay using specific antibodies, etc-. . 

[0023k - , . . ^ ... , : . ... _ . • 

A screening method for compounds or. salts thjereof 
that change the binding property between CDIOO or salts 
thereof, and CD72, or salts thereof : characterized by .using 
CDIOO or; s.alts. thereof, and CD r 7 t 2, or salts r thereof and, a ,. 
screening, kit for comppunds or salts thereof that change, 
the binding, property between- CDIOO or salts thereof and 
CD72 or salts thereof ^characterized by using CD100 or 
salts thereof and CD72 or sal-ta .thereof (abbreviated 
hereinafter, as screening method- -,of< the present invention 
and screening kit -of the present, invention) will be 
described in detail below. 

Compounds (e.g. , peptides,; proteins, nonpeptidic 
compounds, synthetic compounds, -fermentation products,, 
etc.) or salts thereof that change the binding property 
between CD100 or . sal ts thereof ? an.4 CD72 or salts, thereof 
can be screened by using CD72 or salt thereof .as the 
receptor or by constructing a recombinant CD72 expression 
system and using ^binding assay system with CD100 or 
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salts "thereof ( iigand- receptor "assay "system)- - that ^employs 
said expression system;- ' '-■* ■ 

Such compounds include compounds that have CD72r 
mediated antibody productions promoting activity * [e.g:, 
promoting **or l -inhibiting activity for antibody production,, 
intracellular Ca 2+ release, intracellular cAMP production, 
production of inositol phosphate, changes of cell 
membrane pbtential, phosphorylation of intracellular . . 
proteins, c - fos : activation , pH reduction and others] 
(i.e., CD72 agonists) and compounds that do not have said 
antibody^ production promoting c activity -( i 1 e ; -, CD72 ; 
antagonists) The° term "changes the r binding property - 
between CD100 or salts thereof and receptors thereof 
(e.g., CD72 or 1 salts' thereof )" encompasses both 
inhibition of binding betWeeh : CD100 or salts- thereof and 
receptors thereof (el g . " CD72 * br~ salts 'thereof) i and 
promotion of binding with the ligahd. 

[0024] ; - rr: • "> ■ " 1 • 

Specifically, the present invention proposes a 
screening method for c6mpduiicfs ,; or salts thereof , that ' : 
change the binding property between CD100 or salts* 
thereof ahci CD7 2'or sVlts : thereaf dhara;€terized. by- ' 
cornering ( i ) J -When' -GDI -(TO- or Wit thereof is^ brought into, 
contact with" CD7 2' or bait 7 theirebf and (-i i ) when CDlTOO* orJ 
salt thereof and the tesV compound are brought into:' : 
contact wi th the afbrementiohed- CD7 2 or sal t thereot vv- . r,, 

v " Comparison 'of (i) when 1 CD10 0 or salt thereof is- j 
brought into contact wi't'h" f &P7& b : r salt* thereof as j above 
and (li ) when CD10 0 : or * is al t ? -thereof and the tes t compound 
are brought into contact -wi : th CD72- or salt- thereof: as. 
above is dorie, for example/ 1 by measuring the .antibody 
production promoting activity and the level of Iigand 
binding' to said CD72 of' Valt thereof in. the screening 
method 'of the present iri'ventio'n . • 

[0025] " v 1 * ■ : - ' 

Specifically, 'the' screeriihg "method of the present- 
invention is: } ' ' ' i~» T ' ! * ;i .? 

(1) A screening method ■ for compounds' or salts • 
thereof that change the -bi'ridirig ; property between CD100 or 
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salts thereof and CD7 2 or salts thereof characterized by 
measuring and comparing the ievel of binding of labeled '* - 
CD100 or salt thereof to said CD72 or salt thereof when 
labeled CD100 or salt thereof is brought into contact 
with CD72 or salt thereof as above and when labeled CD100 
or salt thereof and the test compound are'brought into 1 
contact with CD72 or salt thereof, 

(2) A screening method for compounds or salts 
thereof that change the binding property between 1 CD10 0 or 
salts thereof and CD72 or salts thereof characterized by 
measuring and comparing the level of binding of labeled 
CD100 or salt thereof to said cells or said membrane 
fraction when labeled CD100 or salt thereof is brought 
into contact with cells or a membrane fraction of said 
cells that contains CD72 or salt thereof and when labeled 
CD10 0 or salt thereof and the test compound are brought 
into contact with cells or a membrane fraction of said 
cells that contain CD72 or salt thereof, 

(3) A screening method for compounds or salts 
thereof "that change the binding property between CD100 or 
salts thereof and CD72 or salts thereof characterized by 
measuring and comparing the ievel of binding of labeled 
CD100 or "salt thereof to CD72 or salt thereof when 
labeled CD100 or salt thereof is brought into ' contact 
with CD72 or salt thereof ekpresled on the cell membrane 
by ciilturing transf of mahts that " contain DNA encoding " CD72 
and when labeled CD100 or salt "thereof and the test 
compound are brought into contact' with CD72 or' salt 
thereof expressed on the cell membrane by culturing 
transf ormants that contain DNA ; encoding CD72, 

[0026] ' : ~ ' ' ' " 

(4) A screening method for compounds or salts' 
thereof that change the bindirig 'property between CD100 or 
salts thereof and CD72 or sal ts ' thereof characterized by 
measuring and comparing the antibody production promoting 
activity mediated by CD72 or salt thereof [e.g., 
promoting or inhibiting activity for release of 
arachidbnic acid, release of aceth'ylcholine, 
intracellular Ca 2+ release, intracellular cAMP production, 
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intracellular .pGMP production , prpduc v t.i.on . of inositol., 
phosphate, changes.. q.f cell membrane potential , . 
phosphorylation of intracellular , proteins , .. c - fos 
activation,. pH.. reduction ... and others] when a_ compound^ that . 
activates ,CD72 or salts thereof {.e.g., CD100 or salts ... s . 
thereof) i.s. .brought into contact with cells that contain 
CD72 or salt thereof and when a compound that activates 
CD72 or salts thereof and .the test compound are brought 
into contact with cells ^that contain CD7 2 r or salt thereof 
and t 

(5,) A. screening method for . compounds or salts 
thereof that change the . binding property between CD100 or 
salts thereof , and CD72 or . salts thereof characterized ,by 
measuring and, comparing the. antibody production promoting 
activity mediated by. .CD72 pr c salts thereof , [e.^g., t / 
promoting or, inhibiting aptivity for antibody production, .. 
intracellular Ca 2+ r,elea ? se^,_ JLntracellular cAMP production, 
production of inositol t phosphate ,. changes of. cell, 
membrane pptential, phosphorylation of intracellular 
proteins, c-f.os activation, r pH : reduction and. others] when, 
a compound v tha.t activates. CD72 or salts thereof (e.g., 
CD100 or^ salt: thereof , Vl etc . | :i i s^ _ brought into contact yith 
CD72 or salt thereof expressed .on the cell membrane by. 
culturing transf ormants that contain DNA encoding. CD72 
and. when a compound tha,t„ activates C.D7 2 or sal ts thereof y 
and. the., test, compound are. birpught . into . contact ^ wi th CD72 
or salt. thereof expressed on , the cell membrane by 
culturing tr.ansf ormants that . contain. DNA encoding CD72. 

[0027] . • •: r. :.- : • 

The screening method pf . the present invention. will 

be explained specifically below. 

First, any may be used N as. the CD72 employed in . the 

screening method of thepresent invention^as long as it 

contains the aforementioned . CD72 . ^ Membrane fractions of 

organs,.of humans, warm-blppded animals, fish, etc.., are. 

appropriate. However, since it is. extremely difficult to 

obtain organs f rom human.s , i t_ is . appropriate to use CD72 

or salts thereof . expressed in large quantities using 

recombinants .as that, used in. screening,. . 



25 



The method described above and the . like are used in 
the production of CD72 and sal ts . thereof . . 

When* cells or membrane fractions of said .cells that 
contain CD72 or -salts thereof are used in the screening 
method of the present invention, they may be prepared as 
described below. \ . 

When cells- that contain CD72 or salts- thereof are 
used, said cells may be immobilized .by glutaraldehyde , 
formalin; etc. Immobilization can be performed by a 
known technique. 

Cells that contain CD72 or salts thereof means host 
cells expressing CD72 or salts thereof. Examples of said 
host cells include.the aforementioned- £. coli , B . 
subtilis, yeasts , insect : cells , and animal cells.. 

The. membrane fraction means., the fraction that 
contains a large amount of cell membrane obtained by a 
known, method after disrupting the-, cells . Examples of the 
means of disrupting the cells: include crushing by Potter- 
Elvehjem homogen.izer, disrupting by Waring Blender or 
polytron (made by Kinematica)., . disrupting by 
ul trasonication, and disrupting, ,by .spraying, the._ce.lls 
from a fine nozzle while pressing by French . press, etc.. 
Primarily f ractionation by centrif ..ligation such. as. 
fractionation centrif ugation- and density gradient 
centrif.uga.tion are used- in fractionation of the cell 
membrane. For example, , the, disrup-ted cell solution Is. 
centrif uged for a. short time L (usually approximately 1-10 
minutes) at low .speed, ( 500-3.000, rpm). . The supernatant .is 
then centrifug.ed for 30 .minutes ,,to 2 hours at high speed 
( 15 , 000 - 30 , 000.. rpm) , and the precipitate obtained taken as 
the- membrane fraction. Said membrane fraction contains 
large amounts of the expressed. Cp.7.2 Q r salt thereof and 
cell-derived membrane components .such as phospholipids 
and membrane proteins. 

[0028] ., 

The amount of GD72. or salt thereof in said cells or. 
membrane fraction that contains CD72 or salts thereof is 
preferably 10 3 - 10 8 molecules . per cell , appropriately 
10 5 -10 7 molecules appropriately . : A higher level of 
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expression not only raises the ligand binding activity 
relative to the membrane : fraction (relative activity) and 
makeis it possible to construct a high-sensitivity - 
screening system, but allbws measurement : of a greater: : 
number "of samples in the same lot. * • - -" • * j 

An appropriate CD72 fraction and labeled ligand ' 
(CD100) are used to implement the aforementioned methods 
(1) - (3) to screen compounds that change the -binding *. 
property between CD100 ' or ~ sal ts thereof and CD72 or salts 
thereof. The CD72 fraction is preferably a natural CD72 
fraction or a recombinant CD72 fraction with* equivalent 
activity or the like. Here, the term equivalent activity 
means equivalent ligand binding activity-, etc. A labeled 
ligand (CD100) or labeled y ligand (CD100) analog compound,, 
etc. is used as the labeled" iigand. - For- example; labeled 
ligands (CD100) labeled by [ 3 H]\ l 125 I] , '[ 14 C] , [ 35 S] etc., 
can be utilized. In particular, labeled CD100 or GD100. 
derivatives prepared by p\ibliciy known methods using 
Bolton -Hunter reagent can also ; be utilized. 1 ••-^...\- 

Specif ically, when screening compounds that change: .7 
the binding property between 1 CD100" or salts thereof and, _ 
CD7 2 or sal ts the'reof , ; a 'teceptor s tandard is prepared by : 
suspending cells f dr a" mefebraiife fraction of cells thatv ^ " : 
contain CD7 2 ; 6r salt thereof'' rh a buffer appropriate for - 
screening. The buffer may-W'ahy that does not inhibit r, v 
the binding of the ligand- and 1 receptor 5 such as pH 4-10 
(preferably 6-8) " phosphate buffer or ^Tris- hydrochloride : - 
buffer.' Surfactants s u cW a s C H A P S ', - T we en - 8 0™ (Kao- Atlas) , - 
digitohiri, deoxycholate , *et ? c :, . : , can also' be added to the .* 
buffer to reduce nohspe'clL' : Fi:'C c -binding 1 . Furthermore,- 
protease inhibi tors such? J a?s J PMSF leupeptinV E -64 . (made: ' 
by Peptide' "Institute) , ~ari 7 d } peep's t'a tin can also be added to 
suppress protease - induced degradation of r CD7 2 f'and ^CDIOO .: , 
A set amount (5000-500,000 cpm) of labeled CD100 is added 
to 0.01-10 mL of said receptor solution. 10" 4 - .10 1 |iiM of 
the test compound is made t'o -be present simultaneously. A 
test tube with ah excess of unlabeled CD100 or salt 
thereof is also used to 'investigate nonspecific binding 
(NSB) . The reaction is performed for "from- 20 minutes to 
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24 hours, preferably 30 minutes to "3 hours , ;at from 0 to 
50'C, preferably 4 to 37'C. After the reaction, the .. 
solution is filtered by glass fiber filter paper or the 
like and washed with an appropriate amount of the same 
buffer. The radioactivity remaining in the glass fiber 
filter paper is measured by liquid scintillation counter 
or y-counter. Test compounds with specific binding (B-NSB) 
of, for example, no more than 50% can be selected as 
candidate compounds with antagonistic inhibition 
potential when the count (B 0 -NSB) obtained by subtracting 
the nonspecific binding (NSB) from the count with no 
antagonist present (B 0 ) is taken as 100%. 

BIAcore (made by Amersham Pharmacia Biotech) can 
also be used to measure the binding of GD72 or . salt 
thereof andCDIOO or salt thereof. In this method, CD100 
or salt thereof or derivative- thereof is immobilized on 
the sensor chip by amino coupling • according to the 
instructions included with the equipment. A buffer such 
as phosphate buffer or Tris" buffer that. contains CD72 or 
salt thereof or membrane fraction that contains CD72 or 
salt thereof purified from cells that contain^ CD72 or 
salt thereof or transf ormahts- that contain DNA encoding 
CD7 2 or that contains purified CD7 2-or salt thereof or; 
membrane -fraction that contains ■• CD72 or salt thereof and 
test compound is" passed over ; .the sensor chip at a flow — 
rate of 2 - 2 0 v |i L/min . Compounds- that * change the binding. « 
property between- CD72 or "salts "thereof and CDIOO or salts,, 
thereof can be screened' by observing how the presence of. 
the test compound- affects the changes in surface piasmon 
resonance ; produced by binding' of' : CD100 or salt thereof 
and CD72 or salt thereof on the sensor chip. This method 
is also capable of similar measurement when -CD72 or- salt 
thereof is immobilized on the sensor chip and a buffer, 
such as phosphate buffer or Tris buffer that contains 
CD100 or salt thereof or CD100 or salt thereof and. test 
compound is passed bver the sensor: chip.. Examples of the 
test compounds are the same as above. 

[0029] • ' ' - ...v 
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- To implement- the aforementioned methods (4) and. (5) 
to screen compounds that change . the : binding property 
between -CD100 or salts thereof and CD72 ,pr - sal ts thereof,, 
the antibody production promoting^ae tivi ty mediated by ... 
CD72 or. salt thereof, [e.g., promoting or *, inhibiting : . 
activity- for release of arachidonic ■- acid,, release, of 
acetylcholine, intracellular Ca 2 t release, intracellular 
cAMP production, intracellular cGMP production _ : , > 
production of inositol ; phosphate , changes of cell . .. 
membrane potential ,1 phosphorylation of intracellular ... 
proteins, c-fos activation, pH reduction and others] can 
be measured by publicly known methods, or using commercial 
measurement kits-. Specifically? cells that contain CD72 
or salt thereof are first,, cultured in multiwell plates or 
the like. Prior to conducting screening, ithe medium, i?. ,. 
exchanged for * fresh, medimipr.^ a. suitable buffer that is .. 
nontoxic to the ceils;. . Affcer; -adding^ the test compound . and , 
incubating, for a set: leng.th of - time, the cells are i £ . : . 

extracted or the supernatant; recovered and the products 
generated assayedjby the respective methpds. When . f v , - 
degrading enzymes- present in; ~t : he cells.-, make it difficult 
to study production .o.f compounds that employ antibody , . . 
production.; promoting ac tivity,, as the indicator J,e.w g . , - - 
arachidonic; acid,^ etc . ) c ;as^,ayr, may be performed, ^fter. 
adding inhibitors^ to- said degrading.; enzymes;. As to- cAMP , . 
production, inhibiting activity ? _ it r can be detected as a^ 
production -inhibiting reaction against- cells that base . . 
line of * the • production - i S; -poten t iatecU using f or skoline . 

Appropriate- cells- expressing- CD72_ or ; salt, thereof 
are used in screening: ..by. measuring; of. the-, antibody. . 
production promoting activity. The, aforementioned : 
recombinant- CD 7 2 - expressing; t ceil lines are pref erred as 
cells expressing CD72 or -js^lts; thereof .. It .doe ; s not. . . . 
matter, whether the CD72 ^expressing cells that, are, 
trans^f ormants. are- a stable expression . line or. a transient 
expression line.. The- types ; of animal cells- ; u.sed are also 
the same as above. . > . ..v. \ . m - t . • - . .. * 

Examples of test compounds include peptides, 
proteins, nonpeptide compounds, synthetic compounds, 
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fermentation products, cell extracts, plant extracts, 
animal . tissue extracts, etc. 
[0030] 

The following assay system will be used- to more 
specifically explain the above ligand-receptor assay 
system. 

(1) Stimulation of receptor-expressing cells by a 
receptor agonist causes intracellular class switch and . 
accelerates the -production and secretion of all classes 
of antibodies (igG, IgA, IgD, IgE) other than IgM. The 
antibody production-promoting activity of the receptor 
agonist can: be measured directly or indirectly using 
labeled Ig antibodies by ELISA measurement of the 
antibody levels produced and secreted. The antibody 
production-promoting effect of CD100 on cells expressing. 
CD72 can be measured by utilizing- this reaction. 
Specifically, this is , done by. or : in accordance with the 
method of example 2 discussed/below. There, compounds 
that change the binding property, between CD100 or salts 
thereof. and CD72 or salts thereof.can.be screened by 
observing changes in antibody production -promoting: 
activity when -GDI 0 0 or salt thereof or CD100 or salt .-. : , v 
thereof and . test compound are -added in. comparison to when 
CD100 or. salt thereof is administered alone. Compounds 
that suppress the antibody ■ production-promoting, effect of 
CD100 on cells expressing CD72 can be selected as 
candidates with antagonist inhibition potential. On the 
other hand, agonists can also.. be. .screened by . 
administering ^.the test • compound- alone and observing the 
antibody production-promoting. effect on the cells 

expressing CD72. ' r :■ 

An example of the screening . me thod will be discussed 
specifically below. 1-. * 10 5 cells/well of spleen" resting I 
cells, prepared by the method,. described below in example 
2, are immobilized by p- formaldehyde together, with anti- 
CD40 monoclonal antibody and 100 units/mL of IL-4 and 
cultured for approximately 7 days in flat -bottomed 96- 
well microtiter plates in the presence of normal CHO 
cells expressing CD100 (2 * 10 4 cells/well) . The IgM or 
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IgGl irhmurioglbbul in production is measured^by ELISA.* . .'ir 
Specifically, the culture broth- or the control TgM or IgG: 
diluted using 0 . 1M carbonate buffer (pH 9.6) is injected 
in 100 jiL a'liquots into each well of -an EIA '96 -'well' v 
immunoplate (MaxiSorp: Nunc) and adhered-by -standing - 
overnight at approximately 4'C. After washing each well 
with buffer' A (0 . 02M phosphate buffer, pH - 7 .0 ; - containing 

0. 15M NaCl) , 100 pLof enzyme - labeled * ariti - IgM, IgG, IgA, 
IgD, IgE antibody solution diluted by buffer B (0.02M . 
phosphate buffer, pH 7.0, containing . 0 . 1% "BSA and 0.15M :i 
NaCl) is added and reacted for another approximately 2 ~ 
hours at 25'C/Each wellHs then washed -with buff er A, 
100 [l L of alkali phosphatase subs trate solution (1 mg/mL 
phosphatase substrate 7 (Sigma) '100 mM -Tris (pH 9.5) ; , 100 : 
mM NaCl; 5 mM MgCl 2 ) added and- reacted for 30 minutes, at : 
25'C. The 405 nm- absorbancei i6^ measured using an . L "Z. 
automatic microplate colorimeter. Taking the absorbance •e 
of the experiment with only-CDIOO or salt thereof added.: 
as 100% : and the - absorbance of ^the ; experiment with no 
CD100 or salt thereof added -as 0%, the effect of the t test 
compound- bh : the ^ promotion- of antibody production by GDI 0 0 
or salt thereof ii calculated] Test compounds with ,; Lv 1 
antibody production -prorhbt iiig^ 1 activity - for -example , of 
no more ; tM'afl ' 5 0% can be-' selected as candidates - with . 
antagonis tic ' inhibi tion- pdtferitiai ; • ♦ ? i~* \ -i " n u * ■=.•* 

[0031] " • ' :> > \ i. ■ : - i C ; .;• 

4 A screening 'kit for 1 compounds or salts thereof that ; 
change the binding proper ty -'between -CD100 or salt thereof* 
and CD72 or salt thereof : is* ; 6rie-: that 'contains - CD72 or 
salt thereof, cells that- contain- CD72 or* salt thereof or 
membrane fraction of cells that contain CD72 r or salt - 
thereof , and'* : CD100 or sal t£ thereof . ■ . * • 

The -following can be -given as examples of screening 
kits' of' the present invention. ' v » ' ' -•.-•t*j . , 

1. ' Screening -reagents • - ' r : . . 

(1) Buffer for measurement and 5 buf fer . for washing . 
Hanks'" Balanced Sal t- Solution (made byGibco) with 
0.05% bovine- serum albumin: (made by Sigma) added.- 

■ . . • t f n- -'it : : • « r • • • 
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This may be filtered sterilized by a filter with a 
pore diameter of 0.45 ji m and- stored at 4 - C or may be. 
prepared at the time of use. ■ 

(2) CD72 standard 

CHO cells expressing CD72 or salt thereof 
subcultured at 5 x io 5 cells/well in 12 -well plates and 
cultured for 2 days' at 37 * C in 5%,C0 2 and 95% : air. 

(3) Labeled ligand 

CD100 or salt thereof labeled by [ 3 H] , . [ 125 I] , [ 14 c] , 
t 35 S] , etc. 

This is dissolved in a suitable solvent or buffer, 
stored at 4*C or -20'C, and diluted to 1 juM by buffer for 
measurement at the time of. use. 

(4) Ligand labeling solution 

CD100 or salt thereof is dissolved to make, 1 mM in 
PBS » that contains 0.1% bovine serum albumin (made by 
Sigma) and stored at- - 20 °C. 

[0032] 

2\ Measurement method ■*,--. 

*(1) After washing cells that have been made to 
express CD72 or salt thereof cultured in 12 -well . tissue 
culture plates twice by ImLof buffer for measurement, 
490 |JL of buffer for measurement- is added to - each - well. 

(2) 1 After adding 5 ;uL ' o f / 1.03 ?/- 1 0 " 1 0 M .test compound _ 
solution-, 5 (iL of labeled *CD,10:0:.or sal t . thereof • is added', 
and reacted for 1 hour at. room- temperature:;. 5 |UL of 10" 3 M* 
ligand i's added instead' of test compound to investigate, 
the nonspecific binding: 

(3) The reaction solution, is. removed. The plates 
are washed three times*, by- 1 mL- of: buffer- for washing... The 
labeled ligand bonded to the. cell's, is dissolved by 0 . 2 N. 
NaOH-1%; SDS and -mixed with 4.mL;.of; liquid scintillator A 
(made by Wako Junyaku) . .. 

(4) The radioactivity is measured using a liquid 
scintillation counter (made by Beckman) and the percent 
maximum binding (PMB) determined "by the following formula 

[Formula 1] - . 

PMB= (B-NSB) / (Bq-NSB) x: 100 . • '.; • 
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NSB : 



B 0 : 

[0033] 



PMB : 



B: 



- percent', maximum^ binding^ : 
'a' value with specimen added 

nonspecific binding ' ~> . 

maximum binding - . 



The compounds or salts thereof obtained using the 
screening method or screening kit of the present 
invention are compounds that change the binding., property 
between CDl'Otf'or salts- thereof and CD.72 or, salts thereof 
(inhibit or promote binding). Specifically, they are 
compounds or salts that, have an antibody production 
promoting activity mediated by CD72 or salt thereof (so- 
called CD72 agonists) or compounds .tha.t do. not have-, said-. , 
antibody production promoting -activity-' -:( so -.-called CD72 
antagonists). Examples of csai : d compounds include peptides, 
proteins, nonpeptide compounds-, synthetic compounds,, .and : : 
fermentation products. These compounds- may be novel , ^ * 
compounds or known compounds. 

Concrete methods of evaluating whether a compound is; 
a CD72 agonist* or: antagonist as above include (i) and 
(ii) below. r v *- ' J J: . . r " . - ■* - • * 

(i) ;> Afiter performing binding assay by a screening ; 
method- of (10 -^( 3 ) j above? and * obtadndng a compound -that, 
changes r the binding property; between.. CD1 OJ0 or- salt; z 1 
thereof and? CD7 2 4 or sal tutherieof ;(>particulariy <pne f -th-at« -i; #- 
inhibits ' binding) :, one. measures* whether, or not said . . 
compound has the r aforementioned _CD7;2<- mediated an tibody 
production promoting activity. Compounds- „or smalts thereof 
that- have antibody produ.ction. .priDitioti-ng: activity are CD72 
agonists and. compounds or; salts, thereof; that/do not h,ave : 
said activity are" CD72; antagonis ts . - *, - - „. ^ ; 

*■ (a) The test, compound i-s brought >irt£o contact, . 

with cells that contain CD72 or salt thereof , and, the / 
aforementioned antibody -production . promoting .activity 
mediated by CD72 or salt "thereof is measured,. Compounds . ■> 
or-- salts thereof 'with an tibcdy. -product ion promoting 
activity are CD72 agonists. 



mediated by CD72 or salt thereof is measured and compared 



(b) The antibody production promoting activity 
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when a compound that activates CD7*2 or salt thereof (e.g., 
CD100 or CD72 agonist, etc.) is brought into contact with.; 
cells that contain* CD7-2 - or salt thereof and when a . 
compound that activates CD72 or salt- thereof and test 
compound are brought' into contact with- cells that contain 
CD72 or salt thereof. Compounds or salts thereof capable 
of decreasing the antibody production promoting activity 
of compounds' that activate CD72 « or salts thereof are CD72 
antagonists. - *' 

Said GD72 agonists are useful as safe, low-toxicity 
drugs in the same way as CD100 or salts thereof because 
they have ^similar physiological activity to CD100 and 
salts thereof on CD72 and salts thereof; 

Conversely CD7 2 antagonists are useful as safe, . 
low-toxicity drugs that suppress said receptor activity 
because they are capable of v suppressing the physiological 
activity of CD100 and salts thereof on CD72 : and salts 
thereof." 1 - •.>-;.<.:.. - 

Moreover, CD7 2 and salts thereof are useful as safe, 
low-toxicity drugs' because they are capable of - - 
suppressing the physiological activity of CD100 and salts *. 
thereof in thfe same way^ as CD72" antagonists .- "~ •- 

CD100 and salts thereof cah' be used- as' antibody 
production inducers , immunopbtentiatoris and the like 
because they induce class • swi v t'eh^ : an*d prom'ote'. a'htibody. : 
production. Therefore, CD7 2 'agonists', among the compounds 
obtained using the aforementioned screening method or- : • 
screening ' kit , can- be- used in: the* prevention and 
treatment of -viral infections and diseases (such as colds, 
influenza, AIDS 1 , hepatitis ,' herpes , f measles , varicella, 
foot-and-mouth disease, herpes zoster, erythema 
inf ec tiosum, 4 rubella, exanthema- 'subitum, viral 
conjunctivitis, viral meningitis,- viral pneumonia, .viral 
encephalitis, Lassa fever, Ebola hemorrhagic fever, 
Marburg disease, Congo hemorrhagic fever, yellow fever, 
dengue fever, rabies, adult T cell' leukemia (ATL) ,~ 
rotavirus infection, polio, mumps, etc.), infections and 
diseases caused by bacteria or fungi (such as bacterial . 
food poisoning, bacterial diarrhea, tuberculosis, 
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Hansen's disease, dyis.en.tery , • typhoid fpver, cholera, - 
para typhus, plague, ■ tetanus.; , tularemia, brucellosis, 
anthrax, septicemia; bacterial pneurnonia, dermatomycosis - 
etc.) ; and: cancer (oral cavity . cancer , pharyngeal canc ; er f .. 
lip cancer , i tongue cancer, gingival cancer,- 
nasopharyngeal cancer , , : esophageal cancer, . stomach cancer , 
small . intestinal cancer, large intestinal. cancer : . 
including colon cancer, liver cancer, gallbladder cancer, .. 
pancreatic cancer, nasal cavity cancer, lung cancer, bone 
cancer, - sof t, tissue cancer, , skin cancer, melanoma, breast 
cancer; uterine cancer., ovarian r cancer , . prostate cancer, 
testicular cancer, cancer of the ; penis urinary : bladder, 
cancer, kidney cancer, b.rain tumor^ thyroid .cancer , 
lymphoma, leukemia,, etc . ) , etc. CD72 antagonists (or CD72 
or salts thereof) can, be v u«ed : in the. prevention and.. ^ 
treatment of . diseases.; caiise^ byn .abnormal ■ antibody 
production or excessive; .antibody production (such as . 
atopic asthma, allergic rhinitis, atopic dermati tis .„ , r , 
allergic bronchitis, pulmonary; aspergillosis, parasitic 
disease, Kimura 's .disease, hyper-IgE syndrome, Wiskott : ., , • 
Aldrich .syndrome, : thymic; aplasia, : Hodgkin 's disease, . . ;Tj 
liver cirrhosis , . .acute hepatd tis , . chronic,, rheumatoid ...... . , 

arthritis.,; insul in ^ dependent diabetes, systemic n. 
erythematosus:, scleroderma^ inf er 4 tility, , endome tr.iosis . . 
autoimmune, thyroid. disLea^se^mya^.thenia, gr.avi ( s: [fie] , ... . _ . 

Hashimoto's disease, BasedovrVs -disease ,. pernicious anemia 
Addison Vs disease , male . rnf ertil i ty • multiple - sclerosis r , 
Goodpasture syndrome,, pemphigus pemphigoid, myasthenia. 
. gravis ,, - ophthalmia of the ^rlen?,,; ^sympathetic, ophthalmia, ... 
autoimmune hemolytic; anem : ia : ,^ idio^ 

autoimmune leukopenia , f - ^elty- rsyndrome , , autoimmune r . . 
lymphocytopenia, ulc_era t t.iye^ r cpli tis , Sjogren's syndromey . 
systemic, ^autoimmune disease:,- primary biliary liver 
cirrhosis , • lupcid hepatitis ,^ etc .) - .-. - 

Pharmacologically, acceptable salts, for example, are 
used as. ..the. salts of compounds obtained, .using, the. 
aforementioned screeni^g-mefehod or- screening- ki t . 
Examples Include, salts o& r inarjgan±^ : salts, of . ... 
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organic bases, salts of inorganic acids, salts of organic 
acids, and salts of. basic and acidic, amino.; acids . 

Examples -of .salts of inorganic bases include . alkali ~. 
metal .salts such as sodium -^and potassium salts alkaline . 
earth metal salts such*-as calcium and magnesium salts, 
aluminum salts, and ammonium salts. r v, . 

Examples of - suitable salts of organic bases include 
salts of triethylamine, trimethylamine , pyridine, . „ 

picoline, 2 , 6 - lutidine , ; ethanolamine , die thanolamine , 
triethanolamine , cyclohexylamine , dicyclohexylamine , and 
N,N* - dibenzyle thylenediamine . 

Examples of suitable salts of inorganic acids 
include salts of hydrochloric acid , hydrobromic acid, 
sulfuric acid, and phosphoric ; acid . 

Examples of suitable salts. of organic acids, include 
salts of formic acid, acetic a . acid? >. propionic acid, 
fumaric acid, oxalic acid, tartaric acid, maleic acid, 
citric acid, succinic acid, malic acid, methanesul f onic 
acid, benzenesulf onic acid, and benzoic acid. ~ 

Examples of suitable salts .. of ' basic amino acids., 
include salts of arginine, lysine, and ornithine. , 
Examples of suitable * salts • of . acidic .amino; acids includes, 
salts of aspartic acid . and ■ glutamic; acid . r ■ ... ,- Vu 

Ordinary means can, be used: when, compounds or , salts 
thereof obtained using the. screening,, me thod or screening, 
kit of the present invention^ are used as drugs. ,For 
example, they can be used orally, as 1 tablets,- sugar: or 
enter ic - coated if necessary , capsules , elixirs, 
microcapsules, etc., or nonorally as injections such as 
suspensions or sterile solutions of water or other 
pharmacologically; acceptable solutions. For example., . 
drugs can be manufactured by mixing said compounds, or 
salts thereof together with physiological carriers,, - 
flavorings, excipients, vehicles-,, preservatives , 
stabilizers, binders, etc., in common unit-dose form., 
required for drug manufacture,. The amount of. active 
ingredient in these preparations is such that an 
appropriate volume i.s; obtained within the designated 
range . - . • ."",.>?■, r j , s i •■: , • . 
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[0035] ' r - i . . , ; . -■ , ^ ■ . 

Binders - such as gelatin; born* starch', -tragacanth -gum, 
and • §um arabic > ■- excipierits : such as crystalline cellulose , 
swelling agents : such as "corn - starch; .gelatin. and. alginic y 
acid/ lubricants" such as magnesium stearate, sweeteners - 
such as sucrose, lactose, and saccharine, and - flavorings 
such as peppermint f ** wihtergreen oil , and cherry/ etc., 
are used as N additives 1 that can be ' mixed with tablets and. 
capsules, etc. When the "unit form- of "the preparation is a 
capsule', it can' also contain - a liquid carrier ' such.. as .an . 
oil in addition to the aforementioned types of materials. 
Sterile compositions f or in j ec tion can be formulated in 
accordance with Ordinary -drug -preparation by dissolution 
or suspension of the active substance and a naturally- 
produced vegetable oil such<as ^sesame oil or coconutioil 
in the vehicle such * as : wateir ~* f oir " in j ection . 

[0036] '^"^ ' ■■ ■ * 

Examples y of aquteoiis solutions for injection include! 
physiological- saline and : i sbtdnic \ solutions that contain/ 
glucose and other auxiliaries (e . g ., D- sorbitol , De % r 
mannitol , sodium - chloride; f " ktci ) . Alcohols (e . g.. , ' 
e'thanbl ) , ^oiyalcoho-ls { - g . % ^propylene .glycol , a 
polyethylene glycol ), 5 nbhiohic * surf actants L (e . g .,/, 
Polysorbate tfO™ , HGO - 50) et'c^ V may be used- in:. ~ < t 
c omb i h at ion as ' s u ~i t ab l r e ' 9 d-i s-s b 1 U ti o n auxiliaries: / E x amp 1 e s 
of oily solutions include sesame: oil' and* soybean 6il\ : 
Benzyl benzoate, benzyl- alcohol , %tc; may. be used in . ; •; 
combination -as dissolution^ auxiliaries 1 . is. * \ > 
" [0037]- ' ' - j t . - ~ . : ,; .-. . 

Buffers (e . gV; phosphate- buffer-, sodium;, acetate . ..... 

buffer) ,-• analgesics (e\ *j"U; I b'en-zalkonium chloride, ... : Tt ' 
procaine hydrochloride, ;»etct. ) stabilizers: (e.gl , . .human: . 
serum albumin, "polye thyliehev glycol , etc . ) , preservatives 
(e.g., benzyl alcohol , phenol; -etc .) : , antioxidants., etc., 
may also be combined . The- prepared injectable solution is 
usually packaged in appropriate- ampules . * < ; 

[0038] : ' .-c .; ^ . - ~ r\ . . 

The preparations, obtained in -this; way, can be 
administered, for example, to humans and mammals (e.g..,; 
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mice, rats, guinea pigs, rabbits, sheep, pigs, cows,, cats, 
dogs, monkeys, chimpanzees, etc.) because they are safe 
and low in toxicity. 

The dose of the compounds or salts thereof obtained 
using the screening method or screening kit of the . 
present invention varies depending on the symptoms ,. etc . 
However, in oral administration toadults with obesity 
(body weight 60 kg), it is generally from approximately 
0.1 to 1000 mg, preferably approximately 1.0 to 300 mg, 
more preferably approximately 3.0 to 50 mg, per day. In 
non-oral administration, the one-time dose also differs 
depending on the reason for administration, subject. organ, 
symptoms, administration method, etc. However, for 
example, it is usually appropriate 'in administration to 
an adult (body : weight 1 60 kg) in' the form of an injection 
to administer from approximately 0.01- to 30 mg, 
preferably approximately 0.1 to 2 0 mg, more preferably 
approximately 0.1 to 10 mg, per-day by intravenous : 
injection. Other animals can also be- administered doses 

calculated per 6 0 kg. 

When CD72 or salts thereof are used as drugs, they 
can be made into preparations^ and used in the. same: way as 
when compounds or salts thereof obtained by the screening 
method or screening kit of the present invention, as- . 
described above are used as drugs-."- 

Abbreviations of the bases and amino acids, etc. in 
this specification and drawings are based on the IUPAC- 
IUB Commission on Biochemical -Nomenclature abbreviations 
and abbreviations commonly used in this field.. Examples 
are given below. When amino acids can exist as optical 
isomers, the L-form is shown unless specifically stated 
otherwise . 

[0039] ' * ; ; " '• 

DNA: deoxyribonucleic acid 

CDNA : complementary deoxyribonucleic acid 

adenine 

thymine -■■ 
guanine 
cy to sine •■ ' ; 



A 
T 
G 
C 
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Y: 

>-N: - r 
guanine 

- *R: 

M: - - 
•W: .■ : 
S : 

■ RNA : • ; - 

MRNA: 

DATP : 
. DTTP: 
i DGTP: 

DCTP : : 

ATP : 

EDTA : 

SDS : 

EI A: 

Gly or G : 
Ala' or A: . 
Val or V: 
■:■ Leu or. L: 
: 3 ■/ -lie - or-- I. m ; 
. a :-[004 0] 

Ser. or S : 
Thr or T: 
Cysi or C : 
" Met., orri M : i 
G.lu or E : 
. Asp or D : 
Lys: or K: 
1 Arg. or R: 
His or H: 
Phe or F: 
Tyr or Y: 
\Trp< or W.: . 
Pro or P: 
Asn or N: 
Gin or Q: 
PGlu: 



-thymine oj eytosine ». 

• thymine, eytosine,;: adenine, : or 

.adenine or -guanine, - 
eytosine or adenine ; . ... 
thymine or adenine - - 

eytosine or guanine , .. 

..ribonucleic acid x ; 

.messenger ribonucleic .acid ( 

•deoxyadenosine triphosphate 
deoxy thymidine triphosphate.- 
deoxyguanosine triphosphate. 

: deoxycytidine triphosphate . 
adenosine triphosphate 
ethylenediamine tetraacetate 
sodium/ dodecyl sulfate : 
enzyme dmunoassay 
glycine * * 

• alanine - .- = ■ > - 
valine t . 

^leucine" * r . , 

isoleueiiie; ■ ■ ^ ^ ..... 
-i .: ? : lev' * j - : b - .- -; 

se : rine- v.h j .-. j - ; , ; , , , : 

threonine - . . ^ : . - f . - ; ); 

. ,cys : teine : ., ;f v; , . r t . ? . 

vmethioniiiec . — . :Fs , 

gl.utanvip acid^ , • 

asparatri-C:. t acid , t ^ - r> jJt -. : 
- lysine ; • . . . ... ^ 

. argdnine, - T • 

histidine ^ . 

phenylalanine , 

.tyrosine . . 

tryptophan 

proline . ... 

asparagine - 

glutamine 

pyroglutamic acid 
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Me: methyl group 

Et: ethyl group 

Bu: butyl group 

Ph: phenyl group 

TC: thiazolydine - 4 - ( R) -carboxamide group 

Bom: benzyloxymethyl 
NMP : N-methylpyrrolidone 
PAM: phenylacetamide methyl 

[0041] 

The substituents , protective groups, and reagents 
frequently used in this specification are represented by 
the following abbreviations 



Tos : 
HONB : 
dicarboxyimide 
Bzl: 

Cl 2 -Bzl : 
Z: 

Br-Z: 
Cl-Z: 
Boc : 
HOBT: 
DCC: 
TFA: 
Fmoc : 
DNP: 
Bum: 
Tri : 
BSA: 
CHAPS : 
propane sulfonate 
E64 : 



p- toluene su If onyl 

N - hydroxy - 5 - norbornene -2,3- 

benzyl 

dichlorobenzyl 

benzyloxycarbonyl 

2 -bromobehzylbxycarbonyl 

2 - chlorobenzyloxycarbonyl 
t-butyloxycarbonyl 

1 -hydroxybenzotriazole 

N, N • - dicyciohexylcarbodiimide 

trif luoroacetic acid 

N - 9 - f luorenylmethoxycarbonyl 

dini trophenyl 

tert -butoxymethyl 

trityl ' ' """" 

bovine seruih albumin 

3 - [ (3 -cholamido) dimethylammonio] - 1 - 
(L - 3 - trans - carboxyoxirane - 2 - 



carbonyl) L - leucyl -agmatin 



DNP -OVA: 
DNP - BSA : 
ELISA: 
EIA: 
PBS 
LPS 



dini trophenyl' ovalbumin 
dini trophenyl bovine serum albumin 
enzyme -linked immunosorbent assay 
enzyme immunosorbent assay 
phosphate buffered saline 
lipopoly saccharide 
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. conA: concavalin A 

[0042] 

The sequence numbers in this specification indicate 
the following sequences. 

[SEQ ID NO: 1] shows the amino acid sequence of 
mouse CD100 . 

[SEQ ID NO: 2] shows the base sequence of mouse 
CD10 0. 

[SEQ ID NO: 3] shows the amino acid sequence of 
human CD10 0 . 

[SEQ ID NO: 4] shows the. base sequence of human 
CD100 . 

[SEQ ID NO: 5] shows the amino acid sequence of 
mouse CD7 2 . 

[SEQ ID NO: 6] shows the base sequence of mouse CD72, 
[SEQ ID NO: 7] shows the amino acid sequence of 
human CD7 2 . 

[SEQ ID NO: 8] shows the base sequence of human CD72, 
[SEQ ID NO: 9] shows the base sequence of the primer 

on the N terminal used to prepare for the mCDIOO-Fc 

described in reference example 1. 

[SEQ ID NO: 10] shows the base sequence of the 

primer on the C. terminal used " to prepare for the mCDlOO- 

Fc described in reference example 1. 

• ; r ~, :: :. J .--} Oj:,^ to : l ' : i 

[0043] ..... 
[Examples] 

The present invention is^ explained in more detail 

below through reference examples. and examples. However, 

• i ■ "* . . 
these do not limit the scope of the present invention. 

. • ' - .■- f /:;,.rv?- .r. < > ;. : • 

[0044] r 
Reference example 1: Isolation of CD100 with expression 
enhanced by CD40 stimulation 

1 x io 8 mouse B cell line WEHI231 cells were 
stimulated for 8 hours using anti-CD40 antibody amd HM40- 
3 (PharMingen) . The total RNA was isolated by the 
guanidine isothiocyanate phenol method from unstimulated 
or stimulated cells and mRNA w^s purified using 
oligo (dT) -bonded, magnetic. beads (Promega) . cDNA synthesis 
and subtraction cloning were performed using a PCR-Select 
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cDNA subtraction kit (Clontech) . The cDNA fragment 
produced by CD40 stimulation was inserted directly into a 
T/A vector (Invitrogen) . The CD100 gene described in the 
Journal of Biological Chemistry 271, 33376-33381 (1996) 
was isolated by comparing the base sequences obtained. 

The mCDIOO-Fc described in examples 1 . and 3 below is 
a protein with solubilized human IgGl Fc fused to mouse 
CD100. Specifically, secretion - type mouse CD100 cDNA was 
prepared from mouse CD100 cDNA extracted from WEHI231 
cells that had been stimulated by CD40 by PGR using an 
oligonucleotide that combined a primer containing a 
sense-wise Sail, site (gc tgtcgac tgtgtgcccgttgc tgaaggcc t ) 
[SEQ ID NO: 9] and a primer containing an antisense - wise 
BamHI site 

(gacggatcctacttactttgctttgcttgcttgagatacaccgtcttctctga) 
[SEQ ID NO: .10] . A gene that expresses mCDIOO-Fc protein 
wa.s,made by inserting the Sail -BamHI fragment obtained 
into the Sail -BamHI fragment DNA fragment of a pEFBos 
human IgGl Fc cassette. Transf ormants were prepared by 
inserting this gene into a P3U1 plasmacytoma by 
electroporation (conducted at 5,25 kv, 960 microFD using 
a Biorad Gene Pulsar), Specifically, 10 7 cells were 
transformed by pEFBos -mCDlOO - Fc plasmid DNA that had been 
cleaved by 50 |i g of Hindlll and. pMClneo vector that had 
been cleaved by BamHI. After, culturing for 10 < ? a V rs in 
RPMI medium that contained 10%^ fetal calf serum and 0.3*"' 
mg/mL of G418, the colonies resistant to G418 were 
isolated and cloned.. mpDl 00 - Fc^ protein was purified from 
the culture broth .by protein A Sepharose (Amersham 
Pharmacia) . 

The biotinylated mCDIOO-Fc described in example 1 
below was obtained by bonding biotin to mClOO-Fc by a 
biotinylation kit (Boehringer -Mannheim) . The CHO cells 
expressing CD10 0 described in example 2 were 
transf ormants obtained by inserting the CD100 gene into 
CHO cells. They express CD100, protein. Specifically, the 
entire length of the CD100 cDNA was incorporated into a 
pEFBOS vector and inserted together with a pMClneo vector 
into the CHO cells using Lipof ectaminePlus (Life 
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Technologies) . The G418 : resistant cells Vere selected 
after 10 days in the .presence of 0 : 3 mg/mL of G418; 

[0045] " ' ' * ' " ' - . ; . \ 

Reference example 2: Isolation of molecular CD72 bonded 
with CD10 0 

2B4 cells from C57BL/6 mice were cultured using 
RPMI1640 medium that contained 10% fetal "calf serum. 1 *- 
10 € cells/mL of 2B4 cells were then "stimulated for 
18 hours by 2 pg/mL of coriA. the total RNA was isolated- 
from the cells by guanidine isothiocyanate density 
gradient centrif ugation arid the rhRNA selected from the 
total RNA using oligo (dT) -bonded ' magnetic beads (Promega) 
Double - stranded cDNA that contained oligo(dT) was 
synthesized using a SuperScriptll cDNA synthesis kit 
(Life Technologies) * A BStXi adapter (Invitrogen) was^ J * 
added to the cDNA, followed by' fractionation by i% - 
agarose gel electrophoresis . 1 the cDNA of at least 1:0 kb 
was recovered and inserted into a pME18S vector that had 
been cleaved by BstXl! El edit DH10B cells (Life ^ ' 
Technologies) were transformed by elec troporat ion : * 
(conducted" at 2.5 kv, 25 jliFD using a Biorad Gene' Pulsar)' 
using this inserted DNA. C0S7 ceils were transformed 
using Lipofec tamine " Plus" Using a plasmic obtained from 
the E. coli made from* 2 ~* 1 lot 7 'independent clonfes r Af ter 3 
days of transformation^ the' ceils were recovered and' 
resuspended' in a concentration of 5 x 10 6 cells/mL in PBS - 
that contained" 5% fetal calE' serum*" 2.5 ji g/mL Fc block, ~. 
and 5 ji g/mL bibtihylate'd'* nifcb'lVo -Fc knd allowed to stand ■ 
for 1 hour on ice.' The* calls' were tti : en washed with cold - 
PBS and suspended in PBS that contained Dynabeads with M- 
280 streptoavidin bonded to them. After 30' minuties in 
suspension, the cells were washed 10 times by cold PBS 
using a magnetic particle 'concentrator. The 
extrachromosomal plasmid DNA Was extracted by the Hi'rt • ~ 
method (Proceeding of the National Academy of Sciences of 
USA , 84, 3365-3369 (1987) ) The plasmid DNA was inserted 
into E . coli DH10B cells by elec troporation (conducted at 
0.25 kV, 960 microFD using a Biorad J Gene Pulsar) and - 
second, third, and fourth ''transformations -carried out by 
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protoplast fusion . .The above. extraction by magnetic force 
was repeated four times. A. clear. 1.4. kb band was found as 
a -result. Analysis , of . the base sequence of this 1.4 kb . 
cDNA clone found, it to be. the total length of mouse CD72 
CDNA [SEQ ID NO:' 6] . 

The CHO cells expressing CD72 described in example 1 
are transf ormants obtained by inserting a CD72 gene into 
CHO cells. They express CD72 protein. Specifically, a 
pME18S vector that incorporated: CD72 was inserted 
together with a pMClneo vector into CHO cells by 
electroporation (conducted at 0.25 kV, 960 microFD using 
a Biorad Gene- Pulsar). . The G418 - resistant cells- were 
selected after :10 days in the . presence of 0.3 mg/mLof 
G418 . f • - ■ ■ : ^ r 

' - [0046] : ■ \ ....;-m T . : . 

Example 1: Binding of CD10.0. and; CD72 

-mCD100-Fc was biotinylated using a bi.otinylation kit. 
10 6 control CHO cells and ; CHO , transf ormants expressing 
CD72 were reacted with biotinylated mCDlOO-Fc (AQ fi g/mL) 
for ' 1 hour on ice in stain buffer' .(PBS containing 2% 
fetal calf serum, 0.02% sodium azide, 2 mM calcium* . ■. , 

chloride; and- -1 mM magnesium chloride) that contained 5,. .. 
\i g/mL of Fc block (PharMingen.) for analysis by flow 
cytometry. After washing with stain, buffer, the; cells - 
were stained for, 20. minutes by FITC -labeled streptoavidin 
(Becton Dickinson)-. The; -cells-' were then, washed^with stain 
buffer and the cells bonded- to the FITC - labeled . : . . 
streptoavidin analyzed 1 , by f low. . c,y t-ometer 

The results are, shown- in :Figure 1.. The graph on the. 
left shows- the control CHO "cells -and that on the. right 
the CHO cells expressing CD7.2 . The ..dotted; line shows when 
mCDIOO-Fc was not added and the solid line when mCDIOO-Fc 
was added. The abscissa' gives .the fluorescence intensity 
per cell and the ordinate gives the fc relative , cell ..count . 
The fluorescence intensity did, not ichange even when , 
biotinylated mCDIOO-Fc - was -added to the CHO cells on the 
left. 

This shows' that CHO cells do not bind .to 
biotinylated mCDlOO.-.Fc ' /•';:, - <• 
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The fluorescence intensity was stronger when <. .->c. 
biotinylated mCD100-Fc : was 'added ( solid - line) than when 
it was not (dotted line) in the - CHO . cells ..expressing_GD7:2 
on the iright. This'-illustrates that biotinylated mCD100-v 
Fc binds to CD72 on the surface of CHO cells expressing 
CD72 . .■ ■ i r - ■ : • , . .. 

[0047] ^ - ? - ■ . -y -c . 

Example 2: Class switch- enhancing effect of mouse CD100; - 

Resting B cells from the spleen of C57BL/6 mice, 
prepared in^ a concentration of 1 *' 10 5 cells/well were 
added' together with 100 uni'ts/mL of ahti-CD40 monoclonal 
antibody or IL-4 and p- formaldehyde- immobilized. CHO- cells 
expressing CD100 (2 * 10* cells/well) :to flat-bottomed 9.6- 
well microtiter plates and cultured for 7 days. The 
production of IgM or IgGl immunoglobulin was measured by 
ELISA. Specifically, the- cul*tu r re. broth or control IgM or : 
IgG w^s diluted using 0 .^1M carbonate buffer (pH 9.6). 100 
\i L was aliqubted into -each- well of an- EIA .96 -well m 
immundplate (MaxiSorp, Nunc) :^and adhered by standing - } ;.~r 
overnight at 'approximately' 4'?-C . After washing eaclvwell 
with buffer A (pH 7 . 0 , 0. 02M-phosphate buffer, that . , . 
contained 0. 15M NaCl)V 1-00- p L of* enzyme - labelled anti-IgM 
or IgGl v antibody solution -thart- had been diluted by : buf fer 
B (pH-7'.-OV 0.02M- phbVphate^-buf f er^ that contained 0..1%.,BSA 
and V. 1 : 5M JSTaCl)- wW addieS ;r and* reacted at 2 5 > C ff ; pr; another 
approximately 2 hours'.' 1 Ea'ch* weLl -was 'then washed, with : - f/ :. 
buffer A arid 100 fL -of aLlk ? arine* •phosphatase substrate . ;< : \ ■ 
solution (1 mg/mL of phosphatase vsubstra;t.e .(Sigma) 100 
mM 'fris (pH 9-5) / 100 mM lNa'Cl ,^ and mMi'MgCl 2 ) was added 
and reacted for 3 0 miriu tes^a t 2 5/ C . JThe, 405 nmr ahsorbance 
was measured using -a'n automatic mi.croplate colorimeter.: 
The amount of antibody each reaction solution was ■ 
assayed by reading against^ :a calibrations curve of ; the 
absorbance and antibody ^dontent/ produced separately by 
adhering known quantit ies^of IgM .and. .IigGl ? ■-. 

The experiment compared' the IgM :and IgG.l > Le.ve.ls (1) 
when only medium was added in the absence of insufficient 
CDlOO-expressing CHO cells,' (2), when only medium was 
added in the presence of CD100 - expressing J2HO ;.cells,v : ,(3) 
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when -anti- CD40 antibody (CXCD40) and IL--4 were added in 
the absence of CD100 - expressing CHO cells, and (4) when 
anti-CD4 0 antibody (OCCD40)' and IL-;4 .were added, in the 
presence of CD100 - expressing CHO cells.- The. .results are 
shown in Figure 2. The abscissa shows the results of .(1), 

(2) , (3) and (4) from left to right . , The ordinate shows 
the antibody level (unit: ng/mL) determined from the 
absorbance. The presence of CD100 (2) had no effect on 
antibody production of either IgM or IgGl in comparison • 
to the unadded control (1). Stimulation by anti-CD40 
antibody and IL-4 (3) induced antibody production of both 
IgM and IgGl in comparison to the unadded control (1) . , 
Stimulation by anti-CD40 antibody and IL-.4 in ; the 
presence of CD100 (4) raised IgGl production more than 

(3) despite a slight decrease .in "IgM. production in 
comparison to when stimulated by anti-CD40 antibody and 
IL-4. This illustrates induction- of ,what is. called class 
switch, the phenomenon whereby : the .class ;of antibodies : 
produced and secreted by B cells-switches from IgM to 
IgGl. 

• [0048] : / : : 3 ' ... 

Example 3: In vivo i antibody production- enhancing effect ^ 
of CD100 : f • .... -.:■;:>;.■ ;;. ; ,.. 

C57BL/6 mice were immunized"* by . intraperitoneal . f 
inoculation of 100 fig of dinitropheriyl ^ovalbumin , (DNP- r: , 
OVA) prepared in aluminum [sic] . Following immunization, 
the animals were administered 200. fig/day of human IgGl 
myeloma protein or mCDIOO-Fc for 10. days. Serum was 
collected 6 and ' 10 ^ days 1 afterf DNP-fOVA administration . The 
antibody titer of antibody specific to DNP was measured 
by ELISA using DNP - BSA*<« Specif ically, the . immunized mouse 
serum was diluted using 0 . 1M carbonate buffer (pH 9 .6). 
100 (i L was aliquoted into each:-; .well: of an ETA 96-well r 
immunoplate (MaxiSorp, Nunc) -that had. been coated by DNP - 
BSA and adhered by standing overnight at 4*C. . After - 
washing each well with buffer A. >.(.pH. 7.0, 0 . 02M phosphate 
buffer that contained 0.15M NaCl)-> 100 jliL of alkaline 
phosphatase- labeled ^-anti-mouse IgM or IgGl antibody, 
solution that" had- been diluted, by buffer. B % (pH7 . 0 , 0 . 02M 
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phosphate buffer that contained 25% Blo.ckase (Dainippon . 
Seiyaku) and -0 .-15M -NaCl ) was v added. and reacted for * 
another 2 hoiirs at "25 " C *to. .bond- to -the anti - DNP 
antibodies -ad'hered to the wells . Each well was then - . ? 
washed : with buffer A, 100 \i L of /alkaline phosphatase - 
substrate solution added and reacted for 3 0 minutes at 
25'C. The 405 nm absorbance was .measured using an 
automatic microplate colorimeter;,- The DNP- specif i.c - ;: 
antibodies were" determined^ - 

The results .are :shown in Figure . 3 . The graph on ,the 
left -shows- the -antibody "titer :to :DNP contained in the , 
serum 6 days after DNP-OVA administration ; The graph on 
the right shows that in'the :s'erum 10 r days after 
administration. The* white Iblock :on the -abscissa . shows . the r 
antibody titer when IgGl- imyeloma .protein, was administered 
and the black block that ■■when.;mCD10 0 - Fc was administered.. 
The ordinate -anti - DNP 1 -gives - the antibody titer to. DNP . A : . 
1/1000 of the antibody level , to .DNP contained in the 
serum' of control mice 12 days -af ter administration^was^-.,. : 
taken as one unit. When CD100 (mCDIOO-Fc) was . -y ' 

administered, the antibody titer on day 6 was more }:han 
three times • higher than - the antibody, titer , on - day 6 when 
the control human IgGl myeloma protein was administered 
and surpassed 1 the r aritibodyr titer- -on day • 1 0 : when tjie^ i 
control ; human- IgGl myeloit\a :pr6tein : was administered^ .\. ■ 

1 -[0049]; - ■ ~~ * : . - : -r.:.. u ; > a - • . 

[Effects of the Invention] . . • : ■ - . : 

The screening methdd for compounds or salts thereof, 
that change the binding property i between . CD7 2 or salts 
thereof and CD100. or salts - thereof of. the present 
invention - characterized! by:; using • CD72 . or .sal ts thereof , 
and CD100 or salts- thereofcis useful ; as., a screening 
method i for CD72 agonlsts^.that- can- be used* as drugs for . . 
the prevention or .treatment:-' of infections or diseases , - 
caused by viruses .( such as colds inf luenza , AIDS , 
hepatitis, herpes, measles varicella;, foot-and-mouth 
disease, herpes*, zoster, erythema inf ec&iosum, rubella, 
exanthema subitum,.- viral: conjunctivitis^ viral meningitis, 
viral pneumonia, viral enc.ephalltis : La.gsa..f ever , Ebola- 
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hemorrhagic fever, Marburg disease, Congo hemorrhagic 
fever, yellow fever, dengue fever, rabies,, adul.t T cell. . 
leukemia (ATL) , rotavirus infection, polio, mumps, etc.), 
infections and diseases caused by bacteria or fungi (such 
as bacterial food poisoning, bacterial diarrhea, 
tuberculosis, Hansen's disease, dysentery, typhoid fever, 
cholera, paratyphus, plague, tetanus, tularemia, 
brucellosis, anthrax, septicemia, bacterial pneumonia, 
dermatomycosis , etc.), and cancer (oral cavity cancer, 
pharyngeal cancer, lip cancer, tongue cancer, gingival 
cancer, nasopharyngeal cancer, esophageal cancer, stomach 
cancer, small intestinal cancer, large intestinal cancer 
including colon cancer, liver cancer, gallbladder cancer, 
pancreatic cancer, nasal cavity cancer, lung cancer, bone 
cancer, soft tissue cancer, skin cancer, melanoma, breast 
cancer, uterine cancer, ovarian cancer, prostate cancer, 
testicular cancer, cancer of the penis, urinary bladder 
cancer, kidney cancer, brain tumor, thyroid cancer, 
lymphoma, leukemia, etc.) and CD72 antagonists that can 
be used as drugs for the prevention and treatment of 
diseases caused by abnormal antibody production or 
excessive antibody production (such as atopic asthma, 
allergic rhinitis, atopic dermatitis, allergic.; bronchitis, 
pulmonary aspergillosis, parasitic disease, Kimura ' s " 
disease, hyper - IgE syndrome, » Wiskott-Aldrich syndrome, 
thymic aplasia, Hodgkin's disease, liver cirrhosis, acute 
hepatitis, chronic rheumatoid arthritis, insulin- 
dependent diabetes, systemic erythematosus, scleroderma, 
infertility, endometriosis, autoimmune thyroid disease 
myasthenia gravis [sic], Hashimoto's disease, Basedow's 
disease, perniciotis anemia, Addison's disease, male 
infertility, multiple sclerosis, Goodpasture syndrome, 
pemphigus, pemphigoid, myasthenia gravis, : ophthalmia of. 
the lens, sympathetic ophthalmia, autoimmune hemolytic 
anemia, idiopathic thrombocytopenia, autoimmune 
leukopenia, Felty syndrome, autoimmune lymphocytopenia, 
ulcerative colitis, Sjogren's syndrome, systemic 
autoimmune disease, primary biliary liver cirrhosis, 
lupoid hepatitis,- etc.) . •«.'*' \ . t 
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[G050] " - . - . - . ' • ■> - 

[Sequence Listing] . : , 

SEQUENCE LISTING • , ? . 

< 1 1 0> Takeda Chemical Industries, Ltd. 

<120> Screening Method Using CD 100 

<130> 261 1WO0P ■ 

<150> JP 11-157111 • -■ 

<151> 1999-06-03 ' 

<160> 10 

<210> 1 - ••• - : - • ... • ;= 

<211> 861 • ... .. - 

<212> PRT . :. ; ■ • -. . v , 

<213> Mouse • . ■ ■ s... :• .: , 

<400> I-".: - • •■- ' •:. . :„-.- : • -. : 

Met Arg Met Cys A-la Pro Val Arg 'Gly Leu Phe Leu Ala Leu Val Val 

1 5 . .. 10. . 15 

Val Leu Arg -Thr -Ala Val Ala Phe. Ala.-Pro .V.al Pro Arg Leu Thr Trp 

20.: .> . • ■ --25..- ■ ,30 • 

Glu His Gly Glu Val Gly Leu Val. Gin Phe His .Lys Pro Gly He Phe. 

■•: 35 — - : ■■ j. •• 40 : : .. • ... . - -,45 ■ ... 

Asn- Tyr Ser Ala Leu Leu Met. Sen Glu Asp ; Lys. Asp...Thr Leu Tyr. Val- 

50 : . ,.•-.••55 :•■ o± 6.0. . 

Gly Ala'Arg Glu Ala Val- Phe Ala.-V:a:lf.Asn. Ala-. Leu Asn He Sen, Glu 
65 • •■ ^ . . 70 . ; .. • -. ■■:■•:■:> 75- - - - . . ■ , : • 80 
Lys Gin His Glu Val Tyr, Trp Lys - Va-U Ser; Glu. Asp. Lys Lys Ser Lys. 

• ■ - : 85 -. r w. - 90; ; ■ - - : - ..... 95 

Cys Ala- Glu Lys Gly Lys- Ser :Lys Gin. Tfcr Glu : Cys Leu .Asn Tyr He 
• ■ '100 •. - ••- ' ,10.5.. - : - . ■ . 110 .- 
Arg Val Leu Gin Pro-Leu Ser. Ser Thr: .Ser Leu Tyr, Val Cys Gly The 

. -115 • " '• " ' .120; ,„,„., • 125 ; -• 

Asn Ala Phe Gin Pro Thr Cys Asp Hi-Sr.Leu Asn Leu Thr -Ser Phe Lys 

130- . - • 135. •.. , s r.v ... .. -140 

Phe Leu Gly Lys Ser Glu Asp Gly .LysGly Arg Cys Pro Phe Asp Pro 
145 - .150 • ., 155 160 

Ala His Ser Tyr Thr. Ser Val. Met- Val Gly Gly Glu Leu -Tyr Ser Gly 

. ■ • 165 .- : ;.• - . i 170 - ,-. ..- 175 
Thr Ser Tyr Asn Phe Leu Gly Ser Glu Pro He liefer, Arg. Asn. .Ser 
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180 185 . 190 

Ser His Ser Pro Leu Arg Thr Glu Tyr Ala lie Pro Trp Leu Asn Gju 

195 200 205 

Pro Ser Phe Val Phe Ala Asp. Val lie Gin Lys Ser Pro Asp Gly Pro 

210 215 220 

Glu Gly Glu Asp Asp Lys Val Tyr Phe Phe Phe Thr Glu Val Ser Val 
225 230 235 . 240 

Glu Tyr Glu Phe Val Phe Lys Leu Met He Pro Arg Val Ala Arg Val 

245 250, 255 

Cys Lys Gly Asp Gin Gly Gly Leu Arg Thr Leu Gin Lys Lys Trp Thr 

260 265 270 

Ser Phe Leu Lys Ala Arg Leu He Cys Ser Lys Pro Asp Ser Gly Leu 

275 -280 , 285 

Val Phe Asn He Leu Gin Asp Val Phe Val Leu Arg Ala Pro Gly Leu 

290 295 . 300 

Lys Glu Pro Val Phe Tyr Ala Val Phe Thr Pro Gin Leu Asn Asn Val 
305 310: . 315. 320 

Gly Leu Ser Ala Val Cys Ala Tyr Thr Leu Ala Thr Val Glu Ala Val 

325 330 .. 335 

Phe Ser Arg Gly Lys Tyr Met Gin Ser Ala Thr Val Glu Gin Ser. His 

340 . 345 . , 350 

Thr Lys Trp Val Arg Tyr Asn Gly Pro Val Pro Thr Pro Arg Pro Gly 

355 360 - ... ;J 365 

Ala Cys He Asp Ser Glu Ala Arg Ala Ala Asn Tyr Thr Ser Ser Leu 

370 . 375 . . . ; 380 . 

Asn Leu Pro Asp Lys Thr Leu Gin Phe Val Lys Asp His Pro Leu Met 
385 390 .. 395 : 400 

Asp Asp Ser Val Thr Pro He Asp Asn Arg Pro Lys Leu He Lys Lys 

• 405 410 ,-415 

Asp Val Asn Tyr Thr Gin He Val Val Asp Arg Thr Gin Ala Leu Asp 

420 425 , .,. . 430 ,. 

Gly Thr Phe Tyr Asp Val Met Phe He Ser Thr Asp Arg Gly Ala Leu 

435 ■ 440 • .- , . 445 , 

His Lys Ala Val He Leu Thr Lys Glu Val His Val lie Glu Glu Thr : 

450 455 460 

Gin Leu Phe Arg Asp Phe Glu Pro Val Leu Thr Leu Leu Leu Ser Ser 
465 470 . . 475 . 480 

Lys Lys Gly Arg Lys Phe Val Tyr Ala Gly Ser Asn Ser Gly Val Val 
4.85 , 490 • . ; .. .495 
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Gin Ala Pro Leu Ala Phe Cys Glu Lys His Gly Ser Cys Glu Asp Cys 

500' ' '505 ' '510 

Val Leu Ala Arg Asp Pro Tyr Cys Ala Trp Ser Pro Ala He Lys Ala 

515 520 - '525 " 

Cys Val Thr Leu His Gin Glu Glu Ala Ser Ser Arg Gly Trp He Gin 

530 535 540 

Asp Met Ser Gly Asp Thr Ser Ser Cys Leu Asp Lys Ser Lys Glu Ser 
545 550 555 ' ! ; 560 

Phe Asn Gin His Phe Phe Lys His Gly Gly Thr Ala Glu Leu Lys Cys 

565 570 575 : 

Phe Gin Lys Ser Asn Leu Ala Arg Val Val Trp Lys Phe Gin Asn Gly 

580 585 590 

Glu Leu Lys Ala Ala Ser Pro Lys Tyr Gly Phe Val Gly Arg Lys His 

595 600 - ' : 605 

Leu Leu He Phe Asn Leu Ser Asp Gly Asp Ser Gly Val Tyr Gin Cys 

610 : : 615' - 620 * ' 

Leu Ser Glu Glu Arg Val Arg Asn Lys' Thr Val Ser Gin Leu Leu Ala 
625 630 ■■ ,:! • ' : 635 640 

Lys His Val Leu Glu Val Lys Met Val Pro Arg Thr Pro Pro Ser Pro 

645 " ' r 650 " ' 655 

Thr Ser Glu Asp Val Gin Thr Glu Gly Ser Lys He Thr Ser Lys Met 

660 ' : 665 • -670 

Pro Val Gly Ser Thr Gin Gly Ser Ser Pro Pro Thr Pro Ala Leu Trp 
675 : k "■ " : " 680 ;ci -' 685 > ■ 

Ala Thr Ser Pro Arg Ala Ala Thr Leu Pro Pro Lys Ser Ser Ser Gly 
690 ' 695 •' '• ' ' 700 ' ' ' ' 

Thr Ser Cys Glu Pro Lys Met Val He Asn Thr Val Pro Gin Leu His 
705 710 ' - ■'■ : :] 715 ••■ ' • 720 

Ser Glu Lys Thr Val Tyr Leu Lys Ser Ser Asp Asn Arg Leu Leu Met 

725 ■■'• " : : 730 : ••'• 735 

Ser Leu Leu Leu Phe He Phe Val Leu Phe Leu Cys Leu Phe Ser Tyr 
740 • • ' •' " : 745 " " " ' 750 ' • - ' ' 

Asn Cys Tyr Lys Gly Tyr Leu Pro Gly Gin Cys Leu Lys Phe Arg Ser 

755 ' 760 ! 765 

Ala Leu Leu Leu Gly Lys Lys Thr Pro Lys Ser Asp Phe Ser Asp Leu 

770 ' 775 780 

Glu Gin Ser Val Lys Glu Thr Leu Va-1 Glu Pro Gly Ser Phe Ser Gin 
785 - ' 790 ' 795 7 • • - . 800 

Gin Asn Gly Asp Hi's Pro Lys Pro Ala 'Leu Asp Thr Gly Tyr Glu Thr 
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• 805 810 ' 815 

Glu Gin Asp Thr He Thr Ser Lys Val Pro Thr Asp Arg Glu Asp. Ser - : 

820 ' 825 830 'j? 

Gin Arg He Asp Glu Leu Ser Ala Arg Asp Lys Pro Phe Asp Val'- Lys 

835 840 845 •■« ■ 

Cys Glu Leu Lys Phe Ala Asp Ser Asp Ala Asp Gly Asp : 

850 855 860 

<210> 2 
<211> 2769 

<212> DNA ... 
<213> Mouse 
<400> 2 

gaattcggca cgaggccatc catgtgtgcc cgttgctgaa ggcctcggtg gcccctgccc 60 

atgaggatgt gtgcccccgt tagggggctg ttcttggccc t'ggtggtagt gttgagaacc 120 

gcggtggcat ttgcacctgt gcctcggctc acctgggaac atggagaggt aggtctggtg 180 

cagtttcaca agccaggcat ctttaactac tcggccttgc tgatgagtga ggacaaagac 240 

actctgtatg taggcgcccg ggaagcagtc tttgcagtga atgcgctgaa catctctgag 300. 

aagcaacatg aggtatatlg gaaggtctct gaagacaaaa aatccaagtg tgcagagaag 360 

gggaaatcaa agcagacgga atgcctaaac taca't'tcgag tactacagcc actaageagc 420 

acttccctct atgtgtgtgg gaccaatgcg ttccagccca cctgtgacca cctgaacttg 480 

acatccttca agtttctggg gaaaagtgaa gatggcaaag gaagatgccc cttcgacccc 540 

gcccacagct acacatcagt catggttggg ggcgagctct actctgggac gtcctataat 600 I r 

ttcttgggca gtgaacccat catctctcga aactcttccc acagtccctt gaggacggag "660 i 

tatgccatcc cgtggctgaa cgagcctagc ttcgtctttg ctgacgtgat ccagaaaagc '720 

ccagatggtc cggagggtga agatgacaag gtctacttct tttttacgga ggtatccgtg 780. 
gagtacgaat tcgtcttcaa gttgatgatc cbgcgagttg ccagggtgtg caagggcgac 84.0 ; , 
cagggcggcc tgcggacttt gcaaaaaaag tggacctcct tcctaaaggc caggctgatc 900 
tgctccaagc cagacagtgg cctggtcttc aacat'act'tc a'ggatgtgtt tgtgctgagg 960 

gccccgggcc tcaaggagcc tgtgttctat gcggtcttca ccccacagct gaacaatgtg 1020 

ggtctgtcag cggtgt'gcg'c ctacacactg gccacggtgg aggcagtctt etcccgtgga 1080 

aagtacatgc agagtgccac agtggagcag tctcacacca 'agtgggtgcg ctacaatggc 1140 

ccagtgccca ctccccgacc tggagcgtgt atcgacagtg aggcccgggc agccaactac 1200 

accagctcct tgaatctccc agacaaaaca ctgcagtttg taaaagacca ccctttgatg 1260 

gatgactcag tgaccccgat agacaacaga cccaagctga tcaaaaaaga tgtaaactac 1320 

acccagatag tggtagacag gacccaggcc ctggatggga ctttctacga cgtcatgttc 1380 

atcagcacag accggggagc tctgcataaa gcagtcatcc tcacaaaaga ggtgcatgtc 1440 

atcgaggaga cccaactctt ccgggactct gaaccggtcc taactctgct gctatcgtca 1500 

aagaagggga ggaagtttgt ctatgcaggc tccaactc'tg gagtggtcca agcgcccctg 1560 

gcattctgcg aaaagcacgg tagctgtgaa gactgtgtgt tagcacggga cccctactgt 1620 
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gcctggagcc cagccatcaa ggcctgtgtt accctgcacc aggaagaggc ctccagcagg 1680 

ggctggattc aggacatgag cgg.tgacaca tcct.catgcc tggataagag taaagaaagt 1740 

ttcaaccagc attttttcaa gcacggcggc acagcggaac tcaaatgttt ccaaaagtcc 1800 

aacctagccc gggtggtatg gaagttccag aatggcgagt tgaaggccgc. aagtcccaag 1860 

tacggctttg tgggcaggaa gcacctgctc atcttcaacc tgtcggacgg agacagcggc 1920 

gtgtaccagt gcctgtcaga ggaaagggtg aggaataaaa cggtctccca gctgctggcc 1980 

aagcacgttc tggaagtgaa gatggtacct cggacccccc cctcaqctac ctcagaggat 2040 

gttcagacag aaggtagtaa gatcacatcc aaaatgccgg ttggatctac ccaggggtcc 2100 

tctcccccta ccccggctct gtgggcaacc tcccccagag ccgccaccct acctcccaag .2160 

tcctcctccg gcacatcctg tgaaccaaag atggtcatca acacggtccc ccagctccac 2220 

tcagagaaga cggtgtatct caagtccagt gacaaccgcc tgctcatgtc tctcctcctc 2280 

ttcatctttg tcctcttcct ctgcctcttt tcctacaact gctacaaggg ctacctgccc 2340 

ggacagtgct taaaattccg ctcagccctg -ctgcUggaa agaaaacacc caagtcagac 2400 

ttctctgacc tggagcagag tgtgaaggag acactggtcg, agcctgggag cttctcccag 2460 

cagaacggcg accaccecaa gccagccctg gatacgggct atgaaacgga gcaggacacc 2520 

atcaccagca aagtccccac ggatcgtgag. gactcgcaac ggatcgatga actctctgcc 2580 

cgggacaaac cgtttga.tgt caagtgtgaa ctgaagt ttg, caga^tcgga tgctgacggg 2640 , 

gactgaggcc agcgtgtceC; agcccatgcc cctc.tg,tct t cgtggagagt gttgtgttga 2700 

gcccattcag tagccgagtc ttgtcactct.g.tgccag.cct cagtcctgtg tcccctt'ttt 2760 

ctctggttt - . . ... v - , ,. 2769' 

<210>-3, ■ •.. .. ;y , , . ... . .,' /' .. 

<211> 862 ;.. ;•• ... '. 

<212> PRT rr, • . .. . .• , : 

<213> 'Human •:. .... ,\ ; :i! . >. : « g .,. , . v . } . 

<400> 3 • ; • , ' ,/ ' ., 

Met Arg Met. Cys Tlir Pro lie Arg Gly Leu Leu Met Ala Leu Ala Val 

1 - . 5 ■ . . ,1.0 , ; . . . [ . .15 

Met Phe: Gly Thr Ala Met Ala Pjh.e Al^^o lie P.r.o. Arg He Thr Trp 
2.0 . ... • ,; 25. / ' 30.,'.. .... 

Glu His Arg Glu Val. His Leu Val.GLn Phe His .G.lu Pro Asp lie Tyr 
35 . .40. ..... ... ... 45 

Asn Tyr.Ser Ala Leu Leu Leu Ser.Glu Asp Lys Asp Thr Leu Tyr lie 
50, . , : 55 , . ,,60. . . . 

Gly Ala Arg Glu Ala Val Phe Ala, Val . Asn Ala ,Leu .Asn .1 le Ser Glu 
65 •• 70 . , .' 75 . . . . . 80 . 

Lys Gin His Glu Val Tyr Trp Lys Val., Ser Glu Asp Lys. Lys Ala Lys 

85 . . : 90 . . 95. 

Cys Ala Glu Lys Gly Lys Ser Lys,.Gln,Thr Glu Cys Leu Asn Tyr He 

' 100 •■ . ..- : 105 . : , ... , 110 , .• 
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41 # 

Arg Val Leu Gin Pro Leu Ser Ala Thr Ser Leu Tyr Val Cys Gly Thr 

115 120 .. 125 

Asn Ala Phe Gin Pro Ala Cys Asp His Leu Asn Leu Thr Ser Phe Lys 
130 135 140 ,: 

Phe Leu Gly Lys Asn Glu Asp Gly Lys Gly Arg Cys Pro Phe Asp Pro 
145 150 155 . 160 

Ala His Ser Tyr Thr Ser Val Met Val Asp Gly Glu Leu Tyr Ser Gly 

165 170 • 175 

Thr Ser Tyr Asn Phe Leu Gly Ser Glu Pro He He Ser Arg Asn Ser 

180 185 ■ 190 

Ser His Ser Pro Leu Arg Thr Glu Tyr Ala He Pro Trp Leu Asn Glu 

195 200 205 

Pro Ser Phe Val Phe Ala Asp Val He Arg Lys Ser Pro Asp Ser Pro 

210 215 - 220 

Asp Gly Glu Asp Asp Arg Val Tyr Phe Phe Phe Thr Glu Val Ser Val 
225 . 230 235 240 

Glu Tyr Glu Phe Val Phe Arg Val Leu He Pro Arg He Ala Arg Val 

245 250 • . 255 

Cys Lys Gly Asp Gin Gly Gly Leu Arg Thr. Leu Gin Lys Lys Trp Thr 
260 265 270 . 

Ser Phe Leu Lys Ala Arg Leu He Cys Ser Arg Pro Asp Ser Gly Leu 

275 •■■ 280 -i - , , 285 • 

Val Phe Asn Val Leu Arg Asp Val Phe Val Leu Arg Ser Pro Gly Leu 

290 • !■•.: 295 : . - 300 - 

Lys Val Pro Val Phe Tyr Ala Leu Phe Thr Pro Gin Leu Asn Asn Val 
305 310 315 • ,. •.. 320 

Gly Leu Ser Ala Val Cys Ala Tyr Asn Leu Ser Thr Ala Glu Glu Val 

325 : 330 ..- : 335 

Phe Ser His Gly Lys Tyr Met Gin Ser Thr Thr Val Glu Gin Ser His 

340 • . 345 = 350 

Thr Lys Trp Val Arg Tyr Asn Gly Pro Val Pro Lys Pro Arg Pro Gly 

355 360 365 

Ala Cys He Asp Ser Glu Ala Arg Ala Ala Asn Tyr Thr Ser Ser Leu r. 

370 375 ... ; 380 . •: 

Asn Leu Pro Asp Lys Thr Leu Glh Phe Val Lys Asp His Pro Leu Met 
385 390 • . • : 3.95 . 400 

Asp Asp Ser Val Thr Pro He Asp Asn Arg Pro Arg Leu He Lys Lys 

405 . • - 410 , .. ' 415 

Asp Val Asn Tyr Thr Gin He Val Val Asp Arg Thr Gin Ala Leu Asp 
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420 










425. 










430 






Gly Thr 


Val 
435 


Tyr 


Asp 


Val 


Met 


Phe 
440 


Val 


Ser 


Thr 


Asp 


Arg 
445 


Gly 


Ala 


Leu 


His Lys 


Ala 


He 


Ser 


Leu 


Glu 


His 


Ala 


Val 


His 


He 


He 


Glu 


Glu 


Thr 


450 










455 










460 




i 






Gin Leu 


Phe 


Gin 


Asp 


Phe 


Glu 


Pro 


Val 


Gin 


Thr 


Leu 


Leu 


Leu 


Ser 


Ser 


465 








470 










475 










480 


Lys Lys 


Gly 


Asn 


Arg 
485 


Phe 


Val 


Tyr 

- 


Ala 

j ; 


Gly 
490 


Ser 


Asn 


Ser 


Gly 


Val 
495 


Val 


Gin Ala 


Pro 


Leu 
500 


Ala 


Phe 


Cys 


Gly 


Lys 
505 


His 


Gly 


Thr 


Cys 

• 


Glu 
5.10 


Asp 


Cys 


Val Leu 


Ala 
515 


Arg 


Asp 


Pro 


Tyr 


Cys 
520 


Ala 


Trp 


Ser 


Pro 


Pro 

525 


Thr 


Ala 


Thr 


Cys Val 


Ala 


Leu 


His 


Gin 


Thr 


Glu 


Ser 


Pro 


Ser 


Arg 


Gly 


Leu 


He 


Gin 


530 










535 










540 










Glu Met 


Ser 


Gly 


Asp 


Ala 


Ser 


Val 


Cys 


Pro 


Asp 


Lys 


Ser 


Lys 


Gly 


Ser 


545 








550 










555 










560. 


Tyr Arg 


Gin 


His 


Phe 
565 


Phe 


Lys 


His 


Gly 


Gly 
570 


Thr 


Ala 


Glu 


Leu 


Lys 
575 


Cys 


Ser Gin 


Lys 


Ser 
580* 


Asn 


Leu 

> 


Ala 

• • 


Arg 

•i 


Val 
585 


Phe 


Trp 


Lys 


Phe 


Gin 
590 


Asn 


Gly 


Val Leu 


Lys 
595 


Ala 


Glu 


Ser 


Pro 


Lys 
600 


Tyr 


Gly 


Leu 


Met 


Gly 
605 


Arg 


Lys 


Asn 


Leu Leu 


He 


Phe 


Asn 


Leu 


Ser 


Glu 


Gly 


Asp 


Ser 


Gly 


Val 


Tyr 


Gin 


Cys 


610 










615 






• ; .n 




620 










Leu Ser 


Glu 


Glu 


Arg 


Val 


Lys 


Asn 


Lys 


Thr 


Val 


Phe 


Gin 


Val 


Val 


Ala 


625 








630 










635 










640 


Lys His 


Val 


Leu 


Glu 
645 


Val 


Lys 


Val 


Val 


Pro 
650 


Lys 


Pro 


Val 


Val 

: . r 


Ala 
655 


Pro 


Thr Leu 


Ser 


Val 
660 


Val 


Gin 


Thr 


Glu 


Gly 
665 


Ser 

'• > ' 


Arg 


He 


Ala 


Thr 
670 


Lys 


Val 

• •' 


Leu Val 


Ala 
675 


Ser 


Thr 


Gin 


Gly 


Ser 
680 


Ser 


Pro 


Pro 


Thr 

» 


Pro 

685 


Ala 


Val 


Gin 


Ala Thr 


Ser 


Ser 


Gly 


Ala 


He 


Thi- 


Leu 


Pro 


Pro 


Lys 


Pro 


Ala 


Pro 


Thr 


690 










695 










700 










Gly Thr 


Ser 


Cys 


Glu 


Pro 


Lys 


Ile 


Val 


He 


Asn 


Thr 


Val 


Pro 


Gin 


Leu 


705 








710 










,71.5 






* » 




720 


His Ser 


Glu 


Lys 


Thr 

725 


Met 


Tyr 


Leu 

s 


Lys 


Sex 
•730 


Ser 


Asp 


Asn 


Arg 


Leu 
735 


Leu 



Met Ser Leu Phe Leu Phe Phe Phe Val Leu Phe Leu Cys Leu Phe Phe. 

740 ■ 745. 750 

Tyr Asn Cys Tyr Lys Gly Tyr- Leu Pro Arg Gin Cys Leu Lys Phe- Arg • 

755 760 • 765 • . 

Ser Ala Leu Leu He Gly Lys Lys Lys Pro Lys Ser Asp Phe Cys. Asp. 

770 775 7.80 

Arg Glu Gin Ser Leu Lys Glu Thr Leu Val Glu Pro Gly Ser Phe; Ser 
785 790 795 : 800 .. 

Gin Gin Asn Gly Glu His Pro Lys Pro Ala Leu Asp Thr Gly Tyr Glu. 

805 810 815 

Thr Glu Gin Asp Thr He Thr Ser Lys Val Pro Thr Asp Arg Glu. Asp 

820 825 • 830 

Ser Gin Arg He Asp Asp Leu Ser Ala Arg Asp Lys Pro Phe Asp Val 

835 • 840 845 

Lys Cys Glu Leu Lys Phe Ala Asp Ser. Asp -Ala Asp Gly Asp 

850 855 ''860 

<210> 4 

<211> 4157 ■ 

<212> DNA 1 • ■• 

<213> Human 
<400> 4 

ctgagccgca tctgcaatag cacacttgcc cggccacctg ctgccgtgag cctttgctgc .60 
tgaagcccet ggggtcgcct ctacctgatg aggatgtgca cccceattag .ggggctgctc ,120.. 
atggccettg cagtgatgtt tgggacagcg atggcatttg cacceatacc ccggatcacc, 180 
tgggagcaca gagaggtgca cctggtgcag tttcatgagc-cagacatcta. caactactca 240 
gccttgctgc- tgagcgagga caaggacacc ttgtacatag gtgcccggga ggcggtcttc- 300 
gctgtgaacg cactcaacat ctccgagaag cagcatgagg tgtattggaa ggtctcagaa 360 
gacaaaaaag caaaatgtgc agaaaagggg aaatcaaaac agacagagtg cctcaactac. 420 
atccgggtgc tg'cagccact cagcgccact tccetttacg, tgtgtgggac .caacgcattc 480 . 
cagccggcct gtgaccacct gaacttaaca tcctttaagt ttetggggaa aaatgaagat. .540. 
ggcaaaggaa gatgtccctt tgacccagca cacagctaca. catccgtcat ggttgatgga 600. 
gaactttatt cggggacgtc gtataatttt tt-gggaagtg; aacccatcat ctcccgaaat 660 
tcttcccaca gtcctctgag gacagaatat gcaatccctb ggctgaacga gcctagtttc. 720 
gtgtttgctg acgtgatccg aaaaagccca gacagccccg acggcgagga tgacagggtc. . 780 
tacttcttct -tcacggaggt gtctgtggag tatgagtttg tgttcagggt gctgatccca.. 840. 
cggatagcaa gagtgtgcaa gggggaccag ggcggcctga ggaccttgca gaagaaatgg 900 
acctccttcc tgaaagcccg actcatctgc tcccggccag acagcggctt ggtcttcaat 960 
gtgctgcggg atgtcttcgt gotcaggtcc ccgggcctga. aggtgcctgt gttctatgca 1020 
ctcttcaccc cacagetgaa caaogtgggg ctgtcggoag 'tgtgcgccta caacctgtcc 1080 
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acagccgagg aggtcttctc ccacgggaag tacatgcaga gcaccacagt ggagcagtcc l t 140 ;/ 
cacaccaagt gggtgcgcta taatggcccg gtacccaagc cgcggcctgg agcgtgcatc 1200 
gacagcgagg cacgggccgc caactacacc *agctc.c-t tga' att.tgccaga caagacgctg .1260 
cagttcgtta aagaccaccc tttgatggat gactcggtaa ccccaataga caacaggccc 1320 
aggttaatca agaaagatgt gaactacacc cagatcgtgg tggaccggac ccaggccctg 1380 
gatgggactg tctatgatgt catgtttgtc agcacagacc ggggagctct gcacaaagcc 1440 
atcagcctcg agcacgctgt tcacatcatc gaggagaccc agctcttcca ggactttgag 1500 
ccagtccaga ccctgctgct gtcttcaaag aagggcaaca ggtttgtcta tgctggctct 1560 
aactcgggcg tggtccaggc cccgctggcc . ttctgtggga agcacggcac ctgcgaggac 1620 
tgtgtgctgg cgcgggaccc ctactgcgcc tggagcccgc ccacagcgac ctgcgtggct 1680 
ctgcaccaga ccgagagccc cagcaggggt 4 tgat tcagg agatgagcgg cgatgcttct 1740 
gtgtgcccgg ataaaagtaa aggaagttac cggcagcatt ttttcaagca cggtggcaca 1800 
gcggaactga aatgctccca aaaatccaac ictggcGcggg tcttttggaa gt tccagaat T 1860 
ggcgtgttga aggccgagag ccccaagtac ggtcttatgg gcagaaaaaa cttgctcatc 1920 
ttcaacttgt cagaaggaga eagtggggfg stacoagtgce" tgtcagagga gagggttaag 1980 , 
aacaaaacgg tcttccaagt ggtcgccaag cacgtcctgg aagtgaaggt ggttccaaag 2040 
cccgtagtgg cccccacctt gtcagttgtt cagacagaag gtagtaggat tgccaccaaa 2100 
gtgttggtgg catccaccca agggtcttct cccccaaccc cagccgtgca ggccacctcc 2160 
tccggggcca tcacccttcc tcccaagcct gcgcccaccg gcacatcctg cgaaccaaag 2220. 
atcgtcatca acacggtccc ccagctccac tcggagaaaa ccatgtatct taagtccagc 2280 
gacaaccgcc tcctcatgtc cctcttcctc ttcttctttg ttctcttcct ctgcctcttt 2340 
ttctacaact -gctataiggg -'atacctgccc? agacag.tgct tgaaattecg ctcggcccta. 2400 
ctaat't'ggga agaagaagcc caagtcagaU. Uc;tgitga.cc'- gtgagcagag cctgaagg^g. 2460 
acgttagtag agccagggag ct tctcceagocagaatgggg ageaccccaa, gce3gccctg^.2520 
gacaccggct atgagaccga gcaagacaccva'tcaccagca aagtccccac • gga tagg-gag, 2580 
gactcacaga ggatcgacga; cctttctgcc- agggacaagc cctttgacgt caagtgtgag.2640. 
ctgaagttcg ctgactcaga cgcagatgga- gactgaggcc ggctgtgcat' ccccgct.ggt 270p < 
gcctcggctg cgacgtgtcc aggcgtggag,agtt titgtgt :tie tcc.tgt t cagtatccga .2760 
gtctcgtgca gtgctgcgta ggttagcccg< calcg.tgcag\acaacctcag' tec tc t tgtc .2820 
tattttctct tgggttgagc ctgtgacttg 1 gtttcitc.ttt gtccttttgg aaaaatgaca : 2880 
ageattgeat cccagtcttg- .tgttccgaag 'teagteggag tacttgaaga : aggcccacgg ; 2940 
gcggcacgga gttcctgagc cctttctgta g-tgggggaaa ggtggctgga- cctctgt tgg, 3000 
ctgagaagag. catcccttca get tcccctc .cccgtagcag ccac.taaaag attattta.at 3060, 
tccagattggaaatgacatt ttagtttatc agattggtaa cttatcgcct gt tgtccaga. 3120 
ttggcacgaa cct tttcttc cacttaatta tttttttagg atttt.gct.tt gat tgtgttt 3180 
a tgtca tggg teat 1 1 1 1 1 1 ttagt tacag,,aagc;agt tgt gttaatattt agaagaagat 3240 
gtatatcttc cagattttgf tatatatltg^gcataaaata^ggettacgt tgcttaagat 3300 
tctcagggat aaacttcctt .ttgctaaatg.caU.Gtt tct gcttttagaa atgtagac.at 3360 
aaacactccc cggagcccac tcacct ttt t tctt fct tc 1 1. ; fct tUttttt. taac.tttatt 3420 



>57 



ccttgaggga agcattgttt ttggagagat tttctttctg tacttcgttt tacttttctt 3480 
tttttttaac ttttactctc tcgaagaaga ggaccttccc acatccacga ggtgggtttt 3540 • 
gagcaaggga aggtagcctg gatgagctga gtggagccag gctggcccag agctgagatg 3600 
ggagtgcggt acaatctgga gcccacagct gtcggtcaga acctcctgtg agacagatgg 3660 
aaccttcaca agggcgcctt tggttctctg aacatctcct ttctcttctt get tcaattg 3720 
cttacccact gcctgcccag actttctatc cagcctcact gagctgccca ctaetggaag 3780 
ggaactgggc ctcggtggcc ggggecgega gctgtgacca cagcaccctc aagcataegg 3840 
cgctgttcct gcc'actgtcc tgaagatgtg aatgggtggt acgatttcaa cactggttaa 3900 
tttcacactc catctccccg ctttgtaaat acccatcggg aagagacttt ttttccatgg 3960 
tgaagagcaa taaactctgg atgtttgtgc gcgtgtgtgg acagtcttat cttccagcat 4020 
gataggattt gaccattt-tg gtgtaaacat ttgtgtttta taagatttac cttgttttta 4080 
tttttctact ttgaattgta tacatttgga aagtacccaa ataaatgaga agcttctatc 4140 
cttaaaaaaa aaaaaaa - ' ; 4157 

<210> 5 
<211> 361 
<212> PRT 
<213> Mouse 

<400> 5 : ■ 

Met Ala Asp Ala He Thr Tyr Ala Asp Leu Arg Phe Val Lys Val Pro 

5 .10 . 15 

Leu Lys Asn Ser Ala Ser Asn His Leu Gly Gin Asp Cys Glu Ala Tyr 

20 25 •■" '30 ' 

Glu Asp Gly Glu Leu Thr Tyr Glu Asn Val Gin Val Ser Pro Val Pro 

35 40 45 • : " 

Gly Gly Pro Pro Gly Leu Ala Ser Pro Ala Leu 'Ala Asp Lys Ala Gly 

50 55 60 

Val Gly Ser Glu Gin Pro Thr Ala Thr Trp Ser Ser Val Asn Ser Ser 
65 70 75 80 

Ala Leu Arg Gin He Pro Arg Cys Pro Thr Val Cys Leu Gin Tyr Phe 

85 90 95 

Leu Leu Gly Leu Leu : VaT Ser Cys Leu Met Leu.Gly Val Ala Val He 

100 105 HO 

Cys Leu Gly Val Arg Tyr Leu Gin Val Ser Arg Gin Phe Gin Glu Gly . 

115 120 125 

Thr Arg He Trp Glu Ala Thr Asn Ser Ser Leu Gin Gin Gin Leu Arg 

130 135 • HO 

Glu Lys He Ser Gin Leu Gly Gin Lys Glu Val. Glu LeuGln Lys Ala , 
145 150 155 160 

Arg Lys Glu Leu He Ser Ser Gin Asp Thr Leu:Gln Glu Lys Gin Arg 
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165 • 170. 175 

Thr His Glu Asp Ala Glu Gin Gin Leu Gin Ala Cys Gin Ala Glu Arg. 

180- • 185 - . ; v - : 190 

Ala Lys Thr 'Lys GTu'Asn Leu Lys Thr Glu Glu Glu Arg Arg. Arg Asp , 

195 ' 200 •. 205 . 

Leu Asp Gin Arg Leu Thr Ser Thr Arg Glu Thr Leu Arg Arg^he Phe . 

210 •'• 215 ... -220 .-. 

Ser Asp Ser Ser Asp .Thr Cys Cys Pro Cys Gly Trp He Pro Tyr Gin ^ 
225 230 . 235 . 240 

Glu Arg Cys Phe Tyr He Ser His Thr .Leu Gly Ser Leu Glu Glu Ser 

.245 . ■ ■* 250 255 
Gin Lys Tyr Cys Thr Ser Leu Ser Ser Lys Leu Ala Ala,Phe Asp Glu 

260 265 270 

Pro Ser Lys Tyr Tyr Tyr Glu Tyr Leu Ser Asp Ala Pro Gin Val Ser 

275 280 285 

Leu Pro Ser Gly Leu Glu Glu Leu Leu Asp Arg Ser Lys Ser Tyr Trp :-. .- 

290 295 300 

He Gin Met Ser Lys Lys Trp Arg Gin Asp Ser Asp Ser Gin Ser Arg 
305 ' 310 ,-. 315 . • . . 320 . • 

His Cys Val Arg He Lys Thr Tyr Tyr Gin Lys Trp Glu Arg Thr He 
325 u .. : ■ 330 . 335 . 

Ser Lys Cys Ala Glu Leu His Pro Cys He Cys Glu Ser Glu Ala Phe 

340 ; ' . -345 350 .., . . ■ 

Arg Phe Pro Asp Gly He Asn Leu Asn . 

355 • : ' ' • ■> ;36fl ; kJ. .: ... «.. ; , ; . : v 

<210> 6 

<2H> 1357 <•:-. • r -ii . • 

<212> DNA ' 

<213> Mouse " : . : : ■■■ ■: v./. c . ' . ... . ; 

<400> 6 

tggaagactg tgaagcagag gcgccca'ggg, c : tatggc,tga cgctatcacg tatgcagacc , 60 
tgcgctttgt gaaagtgccc ctgaagaaca gcgcatctaa ccatctagga caggactgtg 120 
aggcctatga agatgggga'a ctcacctacg agaatgtgca agtgtctcca gtcccaggag 180 
ggccaccagg cttggcttcc cctgcactag cggacaaagc aggggtcggg tcagagcaac 240 
caactgcgac ctggagctct gtgaactcgt c.tgctctcag gcagattccc cgctgtccta 300 
cagtctgctt gcaatacttc ttgcttggcc ttctcgtgtc ctgtc.tgatg ttaggggtgg 360 
ctgtcatctg cctgggagtt cgctatctgc.aggtgtctcg ; gc:agttccag gaggggacca 420 
ggatttggga agccaccaat agcagcctgc agcagcagct cagggagaag ataagtcagc 480 
tggggcagaa ggaggtggag :cttcagaagg :c tcggaaaga gctgatctcg agccaggaca , 540 
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cattacagga gaagcagagg actcacgagg acgctgagca gcaactacaa gcctgccagg 600. 
ctgagagagc gaagaccaag gagaacctga aaactgagga ggagcggagg agggacctgg 660 
accagaggtt gacaagcacg cgggagacac tgaggcgctt ct tctctgat tcatcagaca 720 - 
cctgctgtcc atgcggatgg attccatatc aggaaaggtg cttttacatc tcacataccc 780 
tcggaagtct ggaggagagc caaaaatact gcacatctct gtcctccaaa ctggcagcat 840 
tcgatgaacc ttctaagtat tactatgaag tttctctgcc cagcggctta gaggagttgc 900 
tagatcgttc gaagtcatat tggatacaga tgagcaagaa gtggaggcag gact.ctgact 960 
ctcaaagccg acattgtgtc aggataaaaa catattacca gaagtgggaa agaacaattt 1020 
ccaagtgtgc agagcttcac ccctgcattt gtgagtcgga ggctttcagg tttcctgatg 1080 
ggatcaatct gaactgaaac ggacacttga acaagacctt gtgacctaca tccttaacct 1140 
acggcctgcc aatttttaag actgctattc ctccagcact ccctcactct cgggcatgcc 1200 
cagctaaggg atgacctgct gcttgcttga aagctgctcc agaaactgga cttctcttgg 1260 
gaagagtaaa gaagcctcca gaaaagactt gaccttcctt aagaacttcc caaactagag 1340 
atgggtcagg ggagggc 1357 
<210> 7 ; . 

<211> 359 

<212> PRT , . 

<213> Human 

<400> 7 ' ..." 

Met Ala Glu Ala He Thr Tyr Ala Asp Leu Arg Phe Val Lys Ala Pro 
5 ' i '. 10 : \ ' , 15 „• 

Leu Lys Lys Ser lie Ser Ser Arg Leu Gly Gin Asp Pro Gly Ala Asp 

20 • • • ' • ' ' • • 25 ' : ■■ ■ - • . 30 
Asp Asp Gly Glu He 'Thr Tyr Glu Asn Val Gin Val Pro Ala Val leu 

35 40 45 ; 

Gly Val Pro Ser Ser Leu Ala Ser Ser Val Leu Gly Asp Lys Ala Ala. 

50 55 60 . ... ■ 

Val Lys Ser Glu Gin Pro Thr Ala Ser Trp Arg Ala Val Thr Ser Pro 
65 70 75 80 

Ala Val Gly Arg He Leu Pro Cys Arg Thr Thr Cys Leu Arg Tyr Leu 

85 90 95 

Leu Leu Gly Leu Leu Leu Thr Cys Leu Leu Leu Gly Val Thr.Ala He. 

100 105 - ■ ■ .110 

Cys Leu Gly Val Arg Tyr Leu Gin Val .Ser Gin Gin Leu Gin . Gin Thr 

115 • 120 125 ... 

Asn Arg Val Leu Glu Val Thr Asn Ser Ser lieu .'Arg Gin Gin Leu Arg 

130 135 : 140 

Leu Lys He Thr Gin Leu Gly Gin Ser Ala. Glu Asp Leu Gin Gly Ser 
145 150 ' • ,.. ,155, 160 
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* » 

Arg Arg Glu Leu Ala -Gin- Ser. Gin Glu- Ala Leu Gin Yal. Glu Gin Arg 

• ••• 165 ' .170. , 175 

Ala His' Gin- Ala' Ala Glu Gly Gin Leu -Gin Ala .Cys Gin Ala Asp Arg . , 
• '180- 185 .. • : 190 . : • 

Gin Lys Thr Lys Glu Thr. Leu 'Gin Ser. Glu Glu Gin Gin Arg Arg Ala 

195 '.• ••- -200 205, 

Leu Glu Gin Lys Leu Ser Asn Met Glu Asn Arg.-Leu Lys. Pro Phe ,P,he , . 

210 * - : 215 • . 220 

Thr Cys Gly Ser Ala Asp Thr Cys Cys Pro Ser Gly Trp Ile= Met His. 
225 ' ' =230 .235 • 240 

Gin Lys Ser Cys 'Phe Tyr He Ser Leu Thr Ser Lys Asn Trp Gin Glu 

245 • 250 ' ■ 255 .. 

Ser Gin Lys Gin Cys Glu Thr Leu Ser Ser Lys Leu Ala Thr Phe Ser 

260 265 270 

Glu He Tyr Pro Gin Ser His Ser Tyr Tyr Phe Leu Asn Ser Leu Leu 

275 280 285 

Pro Asn Gly Gly Ser Gly Asn Ser Tyr Trp Thr Gly Leu Ser Ser Asn 

290 295 300 

Lys Asp Trp Lys Leu Thr Asp Asp Thr Gin Arg Thr Arg Thr Tyr Ala 
305 .310 ■ ' ; ■ ,. 315 . . '. 320 

Gin Ser Ser Lys Cys Asn Lys Val His Lys Thr Trp Ser Trp Trp Thr 

325 .!•;-:• 330 . . ; 335 . , . 

Leu Glu Ser Glu Ser Cys Arg Ser Ser Leu Pro Tyr He Cys Glu Met 

340 ■ . / 345 :; . 1 -350 ,:; .... 

Thr Ala Phe Arg Phe Pro Asp 

355 " 359 • / 

<210> 8 

<211> 1531 ■;' ■■.!- c!lA fl-r • . ■ ■ ; . 

<212> DNA ^ 

<213> Human ■> . >■'... ..•'! ■ ■ . y ' : ; ■ 

<400> 8 

agtcacagag ggdacacaga gcctagttgt ia'aaoggaeag agacgagagg ggqaagggag : ,60: 
gacagtggat gacagggaag acgagtgggg gcagagctgc tcaggaccat ggctgaggcc 120 
atcacctatg cagatctgag gtttgtga'ag gctcecctga agaagageat ctccagccgg 180 
ttaggacagg acccaggggc tgatgatgat ggggaaatca cctacgagaa tgttcaagtg 240 
cccgcagtcc taggggtgcc ctcaagcttg -gcttcttctg- tactagggga caaagcagcg • 300 
gtcaagtcgg agcagccaac tgcgtcctgg agagccgtga cgtcaccagc tgtcgggcgg 360 
attctcccct gccgcacaac ctgcctgcga .tacctcctgc. tcggc.ctgct cctcacctgc 420 
ctgctgttag gagtgaccgc catctgcctg'iggagtgcgct atctgcaggt gtctcagcag 480 
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ctccagcaga cgaacagggt tctggaagtc .actaacagca gcctgaggca gcagctccgc 540 
ctcaagataa cgcagctggg acagagtgca gaggatctgc aggggtccag gagagagctg 600 .... 
gcgcagagtc aggaagcact acaggtggaa cagagggctc atcaggcggc cgaagggcag 660 
ctacaggCct gccaggcaga cagacagaag acgaaggaga cc.ttgcaaag tgaggagcaa 720 
cagaggaggg ccttggagca gaagctgagc aacatggaga acagactgaa gcccttcttc 780 
acatgcggct cagcagacac ctgctgtccg tcgggatgga taatgcatca gaaaagctgc 840 
ttttacatct cacttacttc aaaaaattgg caggagagcc aaaaacaatg tgaaactctg 900 
tcttccaagc tggccacatt cagtgaaatt tatccacaat cacactctta ctacttctta 960 
aattcactgt tgccaaatgg tggttcaggg aattcatatt ggactggcct cagctctaac 1020 
aaggattgga agttgactga tgatacacaa cgcactagga cttatgctca aagctcaaaa 1080 
tgtaacaagg tacataaaac ttggtcatgg tggacactgg agtcagagtc atgtagaagt 1140 
tctcttccct acatctgtga gatgacagct ttcaggtttc cagattagga cagtcctttg 1200 
cactgagttg acactcatgc caacaagaac ctgtgcccct ccttcctaac ctgaggcctg 1260 
gggttcctca gaccatctcc ttcattctgg gcagtgccag ccaccggctg acccacacct 1320 
gacacttcca gccagtctgc tgcctgctcc ctcttcctga aactggactg ttcctgggaa 1380 
aagggtgaag ccacctctag aagggacttt ggcctccccc caagaacttc ccatggtaga 1440 
atggggtggg ggaggagggc gcacgggctg agcggatagg ggcggcccgg agccagccag 1500 
gcagttttat tgaaatcttt ttaaataatt g 1531 
<210> 9 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 9 

gctgtcgact gtgtgcccgt tgctgaaggc ct 32 
<210> 10 
<211> 53 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> 

<400> 10 

gacggatcct acttactttg ctttgcttgc ttgagataca ccgtcttctc tga 53 

[0051] 

[Brief Explanation of the Drawings] 

[Figure 1] It shows the binding property between CHO 
cells expressing CD72 and mCDIOO-Fc in example 1. 
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4 [Figure 2] It shows the IgGl specific antibody 
production -promoting activity of CD100 in example 2. 

[Figufe : 3]- It shows the .^antibody, product ion 
induction-promoting activity^, of CD1.00 in vivo in -example. 
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Fluorescence intensity 
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[Document] ABSTRACT 
[Abstract] 

[Problems] This invention provides superior 
screening methods . 

[Means for solving problems] The present invention 
provides a method of screening a compound or salt thereof 
capable of changing the binding property between CD100 or 
salt thereof and CD72 or salt thereof, characterized by 
using CD100 or salt thereof and CD72 or salt thereof. 

[Effects] This method is useful -as ..a method of 
screening a CD72 agonist which is usable as drugs for 
prevention or treatment of viral infection or diseases, 
bacterial or fungal infection or diseases, cancer and the 
like, or a CD7-2 antagonist which is usable as drugs for 
prevention or treatment of diseases caused by abnormal 
antibody production or excessive antibody production and 
the like. * 
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